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SUPPORT SYSTEMS: 
INDISPENSABLE LINK 
BETWEEN MAN AND SPADE 

Aerojet-General’s Astrionics Division 
offers an overall capability in the design, 
development, and manufacture of 
complete support systems — distinguished 
by high reliability, extreme flexibility 



Engineers, Scientists: Investigate outstanding opportunities at Aerojet 



purposeful imagination.... in concept 


The men of Aerospace, a corporation chartered exclusively to serve the United States Government, blend the full 
resources of modern science and technology in developing concepts for advanced ballistic missile and space systems. 
□ With the Air Force-science-industry team, the men of Aerospace marshall individual talents for the full 
exploration and assessment of advanced concepts, selected for significant potential. Aerospace contributes 
advanced systems analysis and planning; theoretical and experimental research; general systems engineering and 
corresponding technical direction of programs. Q Aerospace Corporation, an equal opportunity employer, now needs 
more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, knowledgeable 
in interdisciplinary problem solving, are urged to contact Mr. George Herndon, Room 101, Aerospace Corporation, 
E O. Box 95081, Los Angeles 45, California. □ Organized in the public 
interest and dedicated to providing objective leadership in the advancement ( 
and application of science and technology for the United States Government. 
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'^/CORPORATION 



LET 


PROVEN CAPABILITIES CUT URGENT PROJECT LEAD TIME, 



modular 

strap-down 

gyro packages 

FOR GUIDANCE . . . STABILIZATION . . . CONTROL 

Operational . . . producible . . . with reliabilities and performance fully demonstrated in current satellite 
and aircraft programs . . . Reeves Gyro Packages cover an extremely broad range of requirements. 
The following four representative types indicate the scope and experience of our design, 
engineering, and production capabilities immediately available to aid in your advanced projects. 


THREE AXIS SATELLITE INERTIAL REFERENCE PACKAGE: 

employed. The gyro and accelerometer loops employ seven 

are individually encapsulated, transistorized units. A cur- 
rent regulator amplifier and heater relay amplifier are 


TWO CHANNEL ANTENNA STABILIZATION SYSTEM: Each 
loojj comprises a Reeves HIG-4 gyro and a voltage amplifier 



providing voltage and power amplification; 
where required, and high precision tempera- 




Wfite for dafa file 704. 


REEVES INSTRUMENT CORPORATION 

A Subsidiary o I D,n,mi a Corporation of America, (too.o.ol! Field, Cor dun City, N.Y. 




AEROSPACE CALENDAR 

Apr. 24-26— Polytechnic Institute of Brook- 
Ivn's Symposium on the Mathematical 
Theory of Automata, United Engineering 
Center. New York, N. Y. 

Apr. 25-29— Western Space Age Industries 
and Engineering Exposition, Cow Palace, 
San Francisco, Calif. 

Apr. 26-27-Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, Hilton 
Inn, Atlanta, Ca. 

Apr. 29-May 8— Hanover Air Show, Han- 
over. Germany. 

Apr. 30-May 1— Annual Meeting, National 
Aeronautical Services Assn., Shoreham 
Hotel, Washington, D.C. 

Apr. 30-M3y 2— Meeting on Manned Space 
Flight, Institute of the Aerospace Sci- 
ences, Hotel Chase, St. Louis, Mo. 

Apr. 30-May 3-Design Engineering Show 
& Conference, McCormick Place, Chi- 
cago. 

May 1-3— Spring Joint Computer Confer- 
ence, Fairmont Hotel, San Francisco. 

May 1-3-Biologistics for Space Systems 
Symposium, Biltmore Hotel, Dayton, 
Ohio. Sponsor: Aerospace Medical Re- 

Division. AFSa'wrightPatterson AFB. 

May 2-3-Sixth Navy Science Symposium. 
0. S. Nasal Radiological Defense Lab- 
oratory, San Francisco, Calif. Sponsor: 
Office of Naval Research. 

May 2-4-1 8th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 2-11— International Space Research and 
(Continued on page 7) 
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...that’s UNIDAP flexibility! 


Now you can create your own research data systems at will. With 
DCS’s new UNIDAP modules, you actually convert from block dia- 
gram to hardware as fast as you can plug in the modules. And, pro- 
vision exists for interconnecting an endless variety of component 
modules for maximum versatility and variety of applications. 

Maximum Versatility 

This means you can change— adapt — or augment your system any 
time you wish. When the system must be changed or enlarged, simply 
substitute or add any other UNIDAP components you select. 

All Solid State! 

What’s more, you sacrifice nothing to get this advantage. UNIDAP 
modules are all solid state for low heat dissipation and high reliabil- 
ity. And, UNIDAP gives you a built-in power supply, complete with 
self-contained blower for necessary cooling. 

VCO's... Frequency Translators . . . Reference Oscillators . . . Summing 
Amplifiers . . . Discriminators . . . these are just some of the UNIDAP 
off-the-shelf modules now available for assembling FM, PDM, PAM 
and digital data systems. If you're concerned with magnetically 
recorded data for any purpose, you’ll want to know more about 
UNIDAP's unique capabilities. 

For more information, address: 

Dept. AW-2-4. 

DATA-CONTROL SYSTEMS, INC. 


DCS / j 


Select your circuits-plug ’em in 
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Change to coax jackets of TEFLON FEP 
saves 20 lbs. per plane in Republic F-105 


When the jacketing on coaxial cables in the Communica- 
tions, Interrogation, and Navigation electronic circuits on 
the new F-105 Thunderchief was changed from glass braid 
to Teflon FEP resin, engineers at Republic Aviation 
saved 20 precious pounds per plane. And that's not all: 

• over-all cable diameter was significantly reduced: 

• system reliability was increased because of better 
abrasion resistance; 

• snagging and fraying during installation were vir- 
tually eliminated. 

Last, but farfrom least— in the quantities used by Republic, 
the cost of coax jacketed with FEP resin was lower than 


that of the glass-braid construction. 

properties over a wide range of temperatures and fre- 
quencies. Like the familiar TFE resins, FEP resin is inert 
to virtually all chemicals and solvents, and has excellent 
mechanical properties. Because FEP resin is melt-proces- 
e extruded in long, continuous lengths of 


g and wire insulation. 


design advantages it offers 


about jacketing of FEP resin and the 
' ~ you. Write to: E. I. du Pont 


011 teflon- ssasss;:. 
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SOLAR ENERGY 
WHERE Tl 
NO SUN? 


Man is accustomed to the age-old concept of night 
and day. Long hours of sunshine, equally long 

Hill r nr Til C DC 1C hours °* darkness - Not so - dur ' n B Ear|h 

TV ML nil InCllL lu Orbit, in the unexplored regions of outer 

space, when life-giving rays of the Sun are eclipsed for a brief period 
every hour. Though momentary, these periods of darkness threaten 
the feasibility of Solar Powered space vehicles. This is but one of the 
many challenges confronting Ken Nichols and his associates at Sundstrand Aviation- Denver. 
Ken is Project Manager, guiding the development of a 15 KW (electrical) Solar Dynamic Space 
Power System under Air Force Contract. ■ Briefly, the system is comprised ol a huge mirror 
which reflects solar energy into a boiler. Here, under intense heat, liquid metal is vaporized, 
thus powering an axial flow turbine which drives a generator floating on liquid metal bearings. 
Sundstrand had to devise a method for continuing the generation of power, when solar energy 
was blotted out by the Earth's shadow. In some Earth Orbits, night would Iasi only a short 
period of time. Even so, energy must be stored during this brief period in order to sustain electri- 
cal power aboard the vehicle. Ken and his fellow workers believe they've solved the problem. 
They are testing a system which utilizes the phenomenon of the latent heal of fusion. Salts of 
some metals, when changing from liquid to solid state, release large amounts of thermal energy. 
This heat provides for continued accessory power where there Is no sun. The Solar Mechanical 
Engine is but one of four important Space Power Systems for which Sundstrand has been given 
the responsibility of development. ■ Each day, engineers at Sundstrand are confronted by 
such vexing problems as the containment of highly corrosive liquid metals, finding adequate 
methods for operating in Zero G environment, and liquid metal journal bearing performance. 
■ Still, never let it be said that Sundstrand employees live with their heads in the clouds. They 
appreciate the permanent, ideal working conditions . . . Colorado's exceptional recreational 
opportunities ... the friendly, congenial Mile-high surroundings. And most of all, they are 
enthusiastic about the myriad challenges that confront them daily. Each has the satisfaction 
of knowing that he is taking an active part in the conquest of space. ■ If YOU are a qualified 
space age engineer or technician and would like to meet the challenges of tomorrow, act today! 
Apply in person or send a resume of qualifications to: 

SUNDSTRAND AVIATIO 


JOIOGY, April 




Accessories in Paris and Kansas City: 


She buys many of her 
glamorous accessories 
in Paris, France, after a swift 
and properly-elegant 
Super Jet flight from 
New York via 

m mmmw m trans 
m mmMM worl ° 

M AIRLINES 

U.S.A. • EUROPE • AFRICA • ASIA 


On the other hand, in the 
precision-maintenance of its 
far-ranging jet fleet, TWA buys 
many of its technical accessories 
and supplies from the convenient 
Kansas City District Warehouse of 

SOUTHWEST 

AIRMOTIVE COMPANY 



SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY AND FOR 
BUSINESS AVIATION - JET ENGINE OVERHAULS FOR THE MILITARY 

Southwest Airmotive Co. 

MAIN JET ENGINE PUNT: Love Field, Dallas ■ JET ENGINE TEST FACILITY: Near 
Amon Carter Field ■ SUPPLY DISTRIBUTION HQ: Dallas, San Antonio. Houston, 
Oklahoma City, Tulsa, St. Louis, Kansas City, and Denver 





AEROSPACE CALENDAR 


(Continued from page 7) 

May 24-26— Seventh Region Conference on 
-Space Communications. Institute of Ra- 
tlin Engineers. Seattle. Wash. 

May 50-Junc 2— 14th Annual Wright Me- 
morial Clidcr Meet. For information: 
Soaring Society of Dayton, Inc., Far Mills 
Branch, P.O.Box 581. Dayton 19, Ohio. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plastics. Naval 
Ordnance laboratory'. Silver Spring, Md. 

June 6-8— Eighth Annual Radar Symposium 
(classified secret), Institute of Science 
and Technology’s Radar Laboratory. Uni- 
versity of Michigan, Ann Arbor. 

June 8-9— 15th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc,. Reading. Pa. 

June 15-15— Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute. University 
of Washington. Seattle. Wash. 

June 18-Aug. 10— Advanced Subject Matter 
Institute on Nuclear Rocket Propulsion. 
University of Florida. Gainesville. Fla. 
Sponsor: National Science Foundation. 

June 19-21— 59th Meeting. Aviation Dis- 
tributors and Manufacturers Assn., Am- 
bassador Hotel, Los Angeles. 

June 19-22— Summer Meeting, Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel. Los Angeles, Calif. 

June 20-22— Annual Convention. Airline 
Ground Transportation Assn., Barclay 
I Intel. New York, N. Y 

June 25-27— Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers. Shorcham Hotel. Washington. 

June 25-50— Symposium on Electromagnetic 
Theory & Antennas. Copenhagen, Den- 
mark. Sponsors: Technical University of 
Denmark: International Scientific Radio 

June 26-2S— Aviation Conference. American 
Society of Mechanical Engineers. Uniter- 
silv of Maryland. College Park. Md. 

June 27-28— Ninth Annual Symposium on 
Computers and Data Processing by the 
University of Denver’s Denver Research 
Institute, Elkhorn Lodge. Estes Park. 

June 27-29— Joint Automatic Control Con- 
firenie. Institute of Radio Engineers. 
New York University. New York. \ Y. 

July 17*19— Lunar Missions Meeting. Ameri- 
can Rocket Society. Pick Carter and Slat- 
ler Hilton Hotels. Cleveland. Ohio. 

Aug. 10-11— Future of Manned A 'chicks in 
Air and Space. Institute of the Aerospace 
Sciences. Olympic Hotel. Seattle. Wash. 

Aug. 21-24— AVestern Electronics Show and 
Conference, Institute of Radio Engineers. 
Los Angeles, Calif. 

Aug. 21-Scpt. 17— 14th Session, Interna- 
tional Civil Aviation Organization As- 
sembly, Rome, Italy. 

Aug. 27-Sept. 1— Third International Con* 
gross. International Council of the Aero- 
nautical Sciences. New Congress Hall. 
Stockholm Sweden. 

Sept 5-9—1962 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors, Farnborough. England. 

Sept. 10-14— Annual General Meeting, In- 
ternational Air Transport Assn., Dublin, 

Sept. 18-25— 16th National Convention & 
Aerospace Panorama. Air Force Assn, Las 





EVERY “CENTURY SERIES” AIRCRAFT 
FLIES WITH AEROTEC EQUIPMENT 



f 



Specified on aircraft of every “century series”, Aerotec 
equipment plays an important part in the operation of 
these fighters. 

If your requirements include valves, disconnects, 
pressure switches, flow indicators or float switches, 
Aerotec can supply them. 

These components, as well as complete systems, are 
providing dependable service on hundreds of applica- 
tions in the aircraft, missile and nuclear industries. 

The men whose imagination helped solve many of 
these requirements can help you with your unique 
problems. Their capabilities are proven. Call them in 
on your next development. Write Aircraft Equipment 
Division, Aerotec Industries, Inc, Greenwich, Conn. 
In Canada: T. C. Chown Limited, Montreal & Toronto. 
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BURNDY 

MAKES ALL. TYPES OP ELECTRICAL 

CONNECTORS 



Snap! 

100 connections in 2'/i' 

MiNnoK-Miniature Modular Terminal Block. The right track 
to more connections in less space for flexible high density 
packaging. Top and side feed plastic modules with varied 
bussing arrangements quickly interlock— use only the num- 
ber required. Plastic track is easily cut to desired length. 
Crimp-type, snap-in hytip ,u contacts insure maximum relia- 
bility and simplify wiring assembly and circuit changes. For 
complete dimensional and performance data on minilok® 
and new modules for miniature coax applications contact 

BURNDy 

Norwalk, Connect 



BENDIX BRAKES HELP KEEP DELTA PLIGHTS "OH TIME" 


M r. Ford's note of confidence is typical of comments received 
from other commercial, military and business aircraft people. 
Pilots like Bendix equipment for its dependability. Mainte- 
nance men appreciate the reduced turn-around time. Con- 


trollers go for the lower cost per landing. These advantages 
are the result of superior design, quality materials employed 
by Bendix— world’s most experienced brake manufacturer. 
Bendix Products Aerospace Division, South Bend, Indiana. 


Bendix Products Aerospace Division 



Wanted: 


25 POUNDS 
LUNAR DUST 

For environmental testing of switches 
and indicator lights we manufacture for space vehicles 
and interplanetary industrial equipment. 

For detailed product data write: 


H 


L SWITCH 


12 


GENERAL ELECTRIC RTV SILICONE RUBBER 

iIt t keeps the 

PRESSURE IN THE X-15! 








AIRFRAME AND LEAD WIRE? 


DO YOU, JOHN DOE, SPECIFY 


If you do, John Doe — like me, you’re on the prowl for 
reliable wire, cables, and harnesses. Not just the 
"reliability” claimed for nearly all products but the real 
McCoy. I found it, John, in Hitemp’s Teflon Airframe 
and Lead Wire — and we can get immediate delivery 
right out of stock. 

Look, John, Hitemp’s Airframe and Lead Wire offers so 
much more, check this list — Long life and design possi- 
bilities • Cost savings, space savings, and weight savings 
• Dielectric Constant — Lowest of all solid materials • 
Dissipation Factor — Lowest of all solid materials • 
Insulation Resistance — Extremely high, will not deteri- 
orate with time, temperature, humidity, or other environ- 
mental conditions • Dielectric Strength — Extremely 
high, unaffected by environmental conditions thus allow- 
ing reliable operation over a wide variety of conditions. 


Those are the things I’ve been looking for in Airframe 
and Lead Wire, John — haven’t you? Before we specify 
wire again, we’d do well to examine the Hitemp line — 
because their kind of reliability means RELIABLE. We 
can write for more information, engineering assistance, 
and their “Condensed Catalog” — I’m gonna do it now. 


HITEMP WIRES CO. 

a Division of Simplex Wire & Cable Co. 

1200 SHAMES DRIVE, WESTBURY, NEW YORK 
1532 S. CALIFORNIA AVE.. MONROVIA. CALIF. 
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LRROWHEAD PRODUCTS 


OK! 


ARROWHEAD 
COMPONENTS A-OK 
NASA SATURN 
PROGRAM! 


Arrowhead capabilities in research, engineering and manufacturing are avail- 
able for the solution of a variety of spgce-age problems in the areas of metal, 
rubber, and plastic fabrication, thermal insulation and human factors. 
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Northrop put the little dipper in the ocean. 



j DI SPLAY SYSTEMS I In just a few seconds, or even less, command control centers can 
observe intelligence data as it develops in far-distant areas — friendly factors and hostile 
factors— all in convenient, graphic form, projected on a screen 30 feet square. Much of the 
data received, whether in digital or analog form, is charted dynamically and can be seen instantly 
by those present. Such is the proven capability of Kollsman Information Display Systems, 
which also provide an automatically plotted record of incoming information, and provision 
for injecting written commands into the projected image. Reliability and easy maintainability 
are inherent in the systems, now available for commercial and military requirements. 


To get the precise position fix they need for missile 
launching after spending weeks or months under 
water, Polaris submarines will rely on two Northrop- 
developed celestial navigation devices, the Type 11 
Periscope and the Radiometric Sextant. 

In clear weather, the Type 1 1 Periscope can be 
extended above the surface to take an accurate optical 
fix on preselected stars. If the stars are obscured, the 


all-weather Radiometric Sextant would be used to 
track radio “noise" from the sun or the moon. 

Both of these systems are remarkably accurate, even 
while being buffeted by waves and subjected to other 
severe stresses. They were developed for the Navy by 
the Marine Equipment Department of Northrop's 

Nortronics Division. NORTHROP 



Kollsman Instrument Corporation 
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unbalanced loads and load faults 
Technically, the new design providi 
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E D I TORIAL 


Noise Versus Safety 


After several years of shadow boxing with the airport 
noise problem and hoping it would eventually evaporate 
into kerosene-scented air. it looks as though the air trans- 
port industry may have to face squarely all of the basic 
issues raised by the increasing decibel levels of its jet- 
powered fleet. The airport noise issue is certainly one of 
the most complex legal and technical problems now 
facing the airline industry. This complexity is well 
detailed by one of Aviation Week & Space Tech- 
nology's pilot-editors. David Hoffman, in a series of two 
articles beginning on page 36 of this issue. 

There arc several aspects of the airport noise problem 
that bear close scrutiny. Most important is the harassing 
tactics of some airport authorities that have already 
forced airline pilots to dip below minimum safety opera- 
tional requirements and if allowed to continue unchecked 
will certainly lead to tragedy. London airport and Idle- 
wild appear to be the worst offenders in this regard. 
Since both of them handle jet transports heavily loaded 
with passengers and fuel for the long transatlantic hauls, 
any activity that reduces the margin of safe performance 
of the jet transports cither by regulation or bureaucratic 
harassment is despicable. 

Jealousy in England 

At London airport particularly there is an unmistakable 
trace of the competitive jealousy that followed the intro- 
duction of the Boeing 707 transport into airline service. 
I lie British penny press campaign against the Boeing 707 
was extremely vituperative and found tacit support, if not 
original inspiration, from British officialdom still smart- 
ing from unsatisfactory explanations of how their own 
transport planning missed the commercial mark by such 

At Idlewild, the politically sensitive New York Port 
Authority simply handled the noise problem with the 
high-handed autocracy that characterizes all of its opera- 
tions. Whatever the motives, it is now apparent that 
airline pilots arc being pressured into operating heavily 
loaded passenger transports with procedures that fall far 
below the best safety margins these aircraft are capable 
of providing. Naturally, there arc signs of airline pilots’ 
revolt against this erosion of basic safety standards in the 
name of anti-noise procedures. We think John Carroll, 
veteran Trans World Airlines pilot and vice president 
of the Air Lines Pilots Assn., will find support from the 
traveling public as well as his fellow pilots for his sen- 
timents that “We will not move farther in a less safe 
direction while studying whether to retreat. We will not 
turn nearer the ground, steepen bur banks, climb at 
dizzier angles or throw away thrust— for there are safer 
ways to reduce noise.” 
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Few aeronautical engineers would argue with Carroll's 
thesis that there are safer ways to reduce ground level 
noise than by executing more violent low level maneu- 
vers at reduced power with a cabin load of lives at stake. 
Here neither the manufacturing nor the aiiline industry 
has taken a uniformly sound approach to a technical 
rather than operational solution of the noise problem. 
One of the biggest alleviating factors in reducing air- 
port vicinity noise is the turbofan engine. It provides 
twin solutions for the noise problem in more power, per- 
mitting steeper climb-out angles with no reduction in 
safety standards, and also in a less noisy efflux. Yet only 
one domestic carrier— American Airlines— has completely 
converted its jet fleet to turbofan power. There are 
other aerodynamic devices that can contribute to higher 
aircraft performance, adding safety while reducing the 
airport vicinity decibel level. But the airline industrv 
has shown no burning interest in this equipment. 

The airline case against restrictive noise procedures 
would rest on a far firmer and publicly acceptable foun- 
dation if the airlines had first done everything technically 
possible to quiet their jets. It is tme that many of these 
technical solutions are expensive, although the turbofan 
engine in the long run can offer an operational economy 
that will more than offset its initial expense. But how 
costly to the airlines now arc the anti-noise procedures 
in schedule restrictions, payload limitations and increased 
hazard? And how costly will they become in the future 
if these airport authoritv-imposed procedures can be defi- 
nitely established as the primary or even contributory 
cause of fatal accidents? 

FAA Shuns Responsibility 

The Federal Aviation Agency has played a rather 
ambiguous role of late in skirting the basic noise issues, 
relying on glib repartee and twisted legalisms to provide 
an appearance of strong safety concern while actually 
permitting the airport authorities to push their regula- 
tions beyond the real limits of safe operating procedure. 

The air transport industry and the federal regulatory 
bodies responsible for air safety have been trying to 
sweep the noise dirt under the rug, but we predict this 
procedure will prove to be ineffective and expensive as 
the noise problem expands with neglect and aroused 
public ire impinges on airline apathy. 

There is still time for some aggressive and technically 
enlightened leadership in the airline industry and the 
FAA to make a meaningful attempt to achieve the maxi- 
mum technical solution to the noise problem and then 
move in a solid phalanx on the airport bureaucrats who 
are content to scuttle air transport safety to save their 
own calloused hides. —Robert Hotz 
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TOUCHDOWN 
ON THE 
FIRST PASS 

A new air traffic surveillance system, Texas Instruments ASR-4, 
provides accurate position information on this jetliner and other 
traffic within 60 miles. Result: touchdown on the first pass. 

■ The ASR-4 is industry’s answer to 
a Federal Aviation Agency request: 
“Develop a surveillance radar system 
to reduce field-approach congestion and 
minimize stack-up time at U. S. air- 
ports — make it operate reliably in all 
weather — continuously for 20 years.” 

■ Many air terminals already have the 
TI ASR-4. Custom modifications to this 
versatile radar system can be made to 
meet your organization’s requirements. 





Look to TI for answers to 
your radar problems in- 

• air surveillance 

• ground surveillance 

• submarine detection 

• missile guidance 
• fire control 


WHO'S WHERE 


In the Front Office 


INDUSTRY OBSERVER 


Dr. Frank E. Marble, of California Insti- 
tute of Technology, a director of Dynamic 
Science Corp., South Pasadena. Calif. 

Sydney M. Murray, president. Standard 
Products. Inc., Witchita, Kan., a subsidiary 
of Air Associates, and James E. McCarthy, 
vice president-marketing. 

Gerald E. Donovan, formerly Douglas 

tor of Crescent Engineering Sr Research 
Co.. El Monte. Calif. 

Owen F. Walker. Cleveland attorney, a 
director of PncumoDynamics Corp.. Cleve- 
land. Ohio, increasing' the board to 10. 

W. C. Mentzcr, senior vice president- 
engineering and maintenance. United Air 

Alan F. Culbertson, vice president-engi- 
neering, Lenkurt Electric Co., Inc., San 
Carlos, Calif. 


Thomas W. Morrison, vice president- 
engineering and research, SKF Industries, 
Inc.. Philadelphia, Pa. 

William F. Foos, vice president-finance. 
Hiller Aircraft Corp., Palo Alto, Calif. 

Poul Beck-Nielsen. executive vice presi- 
dent-Denmark re " " ‘ r ” 


Svstc 


(SAS), succeeding V. J. Rasmusse 
ligning. 

Alfred A. Goldberg, vice president-sale 


Line 


Capt. Leonides F. Yap, vice president- 
■ ’ ‘ ™ 'ippinc Air 

president- 


. is, executive vice 
aerospace controls group, Dor 
tronics, Inc., Norman. Okla. 

Fred Snell, vice president-operations, 
Okanagan Helicopters, Ltd., Vancouver. 

William C. Chambliss, a director and 
director of planning, California Computer 
Products, Inc.. Downey, Calif. 

Arthur II. Kuljian, president, the Kuljian 
Corp., Philadelphia, Pa,, succeeding Harry 
A. Kuljian who continues as board chair- 

John W. Winter, vice president-engineer- 

Corp., Houston. Tex. 

Edwin R. Gamson. vice president, Ampex 
Corp., Redwood City, Calif. Mr. Gamson 
is general manager of the company's Com- 
puter Products Co. 

Melvin B. Kline, vice president-research 
Los Angeles, Calif. 

Allan C. Johnson, assistant to the board 
chairman, Aerojet-General Corp., Azusa. 


Honors and Elections 

Otto E. Kirchiicr, Sr., aeronautical scien- 
tist and engineer, has received the 1962 
Laura Taber Barbour Air Safety Award for 
"many years of dedicated effort to improve 
aircraft safety . . At present. Mr. Kirch- 

liminary Design Section of The Boeing 
Co.'s Transport Division. 

(Continued on page 129) 


► Ninety-day study of Apollo lunar-rendezvous technique (AW Apr. 9, p. 29), 
being conducted by Ling-Temco-Vought for NASA, is scheduled to be com- 
pleted by the first week in June. Among other subjects, study will include 
investigation of a one-man lunar “bug" to shuttle Apollo astronauts from 
lunar orbit to the moon and back. 


► Air Force nuclear-detection system (Nudets) being developed by General 
Electric Defense Systems Dept, will use optical, seismic and electro-magnctic 
sensors to define time, place, height and size of nuclear bursts. Nudets 
units will cost about $110,000 each, will be located in huts within 100 mi. 
of target areas. Huts will have about 80 sq. ft. of floor area each, and will 
be built to take pressures up to 30 psi. 

► Laser weapon effects will be investigated in a research program by Ray- 
theon's Surface Radar and Navigation Equipment Division under an Army 
contract expected to be awarded soon. Raytheon hopes to develop theory 
to predict effects of higli-intcnsity radiation at optical wavelengths, and to 
confirm that theory with tests. Army also will soon award contract to Avco’s 
Research and Advanced Development Division for research on the terminal 
effects of intense electromagnetic radiation. 

► Air Force Ballistic Systems Division may initiate industry study of means 
to provide its mobile medium-range ballistic missile (MMRBM) with some 
protection against enemy attack. One idea being considered is to build a 
number of conveniently sited "hardened" locations, such as re-inforced, 
arched road drains, in which the MMRBM squadrons could take cover. 

► Rockctdyne has about 15 1.5-million lb. thrust F-l engines in various 
stages of production and test. Five F-ls will power Saturn C-5 boosters and 
eight will power Nova first stages. 

► Eight Lacrosse battalions have been deployed bv Army, four in overseas 
locations, completing its production contract with Martin Co.’s Orlando 
division. First battalion of the point-target attack missile, complete down 
through field manuals, was airlifted from Orlando in one Lockheed C-130 
and two Douglas C-124 aircraft. 

► Some characteristics of nuclear explosions in the ocean will be simulated in 
a new high-gravity centrifuge to be built by Hayes Corp., Birmingham, Ala., 
for Naval Ordnance Laboratory. Centrifuge will produce up to 300g in a 
water tank. Explosive charges as small as one-fifth gram will be detonated 
and monitored photographically. Data will be analyzed to study formation 
of water columns, diffusion of nuclear debris and other phenomena. Opera- 
tions are scheduled to start in early August 

► Italian Antilope turboprop-powered business and sport aircraft prototype, 
designed and partially manufactured by Procacr in Milan, will undergo final 
assembly in France at SIPA factory in Paris (AW Mar. 5, p. 63). Procaer 
retains all rights outside France in the license agreement granted to SIPA. 
Single Turbomcca Astazou powerplant delivering 600 hp. will give the plane 
a cruise speed of 286 mph. at 75% power. Antilope weighs 3,196 lb., carries 
four people a maximum range of 994 mi. 


► Altitude-chamber tests of the air pumping system for Northrop's laminar 
flow control test aircraft are about to begin at the Phoenix, Ariz., plant of 
Garrett Corp.’s AiResearch division. Chamber tests will simulate altitudes 
of 45,000 ft., and compressor inlet temperatures ranging from — 20F to 200F. 


► Site survey team was on Kyushu Island in Japan last week looking at poten- 
tial sites for a new NASA Far East Data Acquisition Station to be used in 
combination with the Rosman, N. C., station for geophysical and astronomi- 
cal satellites. The team earlier looked at sites in the Philippines; 
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LIBRASCOPE 

COMPUTER 

FACILITIES 


■ Shown Below is a composite view of Librascope’s facilities where 
I a variety of computer systems are currently in different stages 

■ of design and production. Some are strategically involved with 
national defense... others deal with business and industrial process 
control. Each is uniquely designed to answer a particular need. The 

. success of these systems illustrates the value of Librascope's 
. engineering philosophy: A decentralized organization of spe- 
' cialized project teams responsible for assignments from concept to 
delivery. . .and backed up by excellent research, service, and production facil- 
ities. For your computer requirements, call on the company ^ . 4™ whose breadth 

of diversification in computer technology is unsurpassed. W ■ Librascope 

Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif. 


computers that pace man’s expanding mind 
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Washington Roundup 


Space Funds Climate ill Congress now looks so favorable for space spending that the House 

Science and Astronuitics Committee is expected to go easv this week in its final cutting 
of the National Aeronautics and Space Administration’s Fiscal 1963 budget authoriza- 
tion bill. Much of the earlier concern generated among committee members by the 
apparent lack of enthusiasm for the space program both in their districts and among 
financial conservatives in Congress was overcome by the orbital flight of Astronaut John 
Glenn, according to Chairman George Miller. Rep. Edgar Chcnoweth, a veteran 
Republican member of the committee, goes so far as to sav: "We would have been in 
real trouble if it had not been for the Glenn flight.” 

The House committee wants to report the authorization bill before the Easter 
recess late this week. Cuts probably will total about S100 million, nr less than of 
the STS billion total. Thev arc likely to include about SSO million from manned space 
flight facilities and the Nova program, and S10.4 million from the Prospector lunar 
vehicle. 

Another favorable sign came last week in the Senate when the appropriations 
committee restored the S5 million cut earlier by the House from the $85 million 
requested bv NASA in supplemental Fiscal 1962 funds for such key programs as the 
ad anccd Saturn and Centaur. The House Appropriations Committee, which gets the 
NASA budget bill next, will provide the next major test of congressional sentiment on 
space spending. 


NASA Housing Worry 


Aerospace companies arc responding very unenthusiastically to letters soliciting them 
for contributions toward the $275,000 price of a NASA exhibit stall at the Seattle 
world’s fair. The letters, sent out in the name of the fair, make reference to a $25,000 
contribution from Dan Kimball, president of Aerojet-General Corp. Kimball is heading 
an informal committee that is trying to help raise the funds. This is being done with 
the approval of NASA Administrator James F. Webb and Sen. Warren Magnuson of 
Washington. NASA has an exhibit to install in the space, but no funds for construction 
of ui exhibit area. Kimball is chairman of the board of governors of Aerospace Indus- 
tries Vssn.. which has recently taken a stand de-emphasizing company exhibits. 


Contractors testifying on profits before the Senate Permanent Investigating Sub- 
committee (see p. 23) are finding it hard to change the subcommittee’s mind on any 
of the facts and figures. The subcommittee has been preparing for the hearings 
since last May and the staff’s figures and calculations have been reviewed by the General 
Accounting Office for accuracy. 


Advent Under Review 


Advent military communications satellite project is undergoing a detailed review by 
the office of Director of Defense Research and Engineering Harold Brown at the request 
of the Secretary of Defense. A report is due in the secretary's hands by the end of April. 
The Army-managed program has exceeded original budget estimates, forcing Defense 
to tighten the financial reins on major Advent subcontractors. Slow progress and reduced 
payload ability of the Atlas-Centaur launch vehicle (see p. 35) also are problems. Army 
is considering reducing the satellite’s weight by wider use of miniaturized components. 


First class of Cuban jet pilots, five of them veterans of previous Cuban air battles 
and most of them under 25 years of age, has been graduated. Cuba's announcement 
did not say how many there were or where they were trained, but some Cubans went 
to Czechoslovakia last vear for training as pilots and mechanics, and Russia has supplied 
Cuba with MiG-17 and MiG-19 jet fighters. 


Soviet decision to halt production on its four-jet Bison bomber has resulted in 
the transfer of a large number of engineers in Andrei Tupolev’s design group from 
the Bison program to Tupolev's supersonic transport project. 


Military Space Security Among the inconsistencies involved in current Pentagon security practices regard- 
ing military satellites (sec p. 35) is the fact that Satellite Situation Reports, compiled 
periodically by the civilian space agency with the help of North American Air Defense 
Command and issued publicly, do not earn,- code names for Discoverer, Midas and 
Samos satellites but do list launching dates, inclination of orbits, apogees and perigees 
for each one. 

Sidelight on security: Defense Secretary Robert McNamara told the House Defense 
Appropriations Subcommittee that the number of U. S. bombers on 1 5-min. ground 
alert b classified, "but that is derivable and can be guessed at within reasonable limits 
by a knowledgeable person. . . . That is definitely classified. But even here, to be quite 
realistic we must assume that a knowledgeable Soviet air attache located in Washington 
can derive this relatively simply.” -Washington Staff 
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House Faces Another Decision on B-70 


Appropriations group closer to McNamara position; 
$42 million for acceleration of Dyna-Soar is urged. 

Bv George C. Wilson 


Washington— House this week will help determine the magnitude of the 
B-70 program by voting for either the moderate experimental development 
advocated by Defense Secretary Robert S. McNamara or the original Air 
Force recommendation to build three additional aircraft equipped for recon- 
naissance strike missions. 

The question also pits the House Appropriations Committee, which last 


week recommended adding only S 52.0 
the House Armed Services Committee. ■ 
million. President Kennedy requested SI 
the development of three B-70's. 

The House Appropriations Commit- 
tee also recommended adding S42 mil- 
lion to the SI 1 5 million President Kcn- 
nedv requested for Fiscal 1965 for the 
Dyna-Soar program. This SI 57 million 
total compares with the Air Force’s 
original Fiscal 1965 request of 5191 
million for Dyna-Soar. 

The additional S52.9 million recom- 
mended by the appropriations commit- 
tee for the B-70 program would be 
spent for development of high resolu- 
tion radar for the aircraft. Whether an 
effective radar can be developed for an 
aircraft like the B-70 Using at Mach 5 
is one of the major questions being de- 
bated. 

McNamara's basic position has been 
that accelerated spending is not justified 
until such technological problems as 
high resolution radar for the B-70 are 
solved. But such high ranking officials 
as Air Force Secretary Eugene M. 
Zuckert and Air Force Chief of Staff 
Curtis E. LeMay have argued that the 
final decision about B-70 production 
should not be made without first dcvcl- 


million to the B-70 program, against 
which has recommended adding S520 
71 million for Fiscal 1965 to continue 


oping reconnaissance-strike aircraft. 

Chairman Carl Vinson (D.-Ga.) of 
the House Armed Services Committee 
backed this Air Force stand as did the 
House itself in voting for his commit- 
tee’s authorization bill allocating S491 
million for the B-70 and RS-70 program 
(AW Mar. 26. p. 17). 

The House Appropriations Defense 
Subcommittee in its report said it long 
had supported the B-70 program and 
still does. It said the Defense Depart- 
ment could use the S500 million it has 
in emergency and transfer funds to ac- 
celerate the B-70’s development if that 
appeared desirable at a later date. "ITic 
subcommittee said it favored an "or- 
derly” development of the B-70. 

The S52.9 million will help finance 
the parallel radar development efforts 
ordered by McNamara after Chainnan 
Vinson attacked the size of the Defense 
Department's B-70 program. Dr, Brock- 
wav McMillan, assistant secretary of 
the Air Force for research and develop- 
ment. told the House Appropriations 
Defense Subcommittee he was surprised 


DOD Makes Cuts in Air Force Budget 

Defense Department reduced Air Force money requests for major research pro- 
grams in Fiscal 1963 by $904 million. 

Air Force Defense Reduction 
Request Approval 


XB70 

DmaSoar 

Mobile Minutcman 

large solid booster 

Penetration aids 

4961. Spadats 

Space plane components 

Pluto 

Applied research 
Stellar inertial guidance 
Bioastionautics orbital space progror 
Other unspecified 
Total 


573.8 

171.0 

160.0 
120.0 
232.1 

51.5 

40.0 

41.0 
275.0 

25.0 

14.0 


171.0 

115.0 
0 

40.0 

182.1 

21.0 

19.0 

24.0 
255.0 

15.0 
0 


402.8 

56.0 
100.0 

80.0 

50.0 
30.5 

21.0 

17.0 

20.0 
10.0 
14.0 
42.7 

904.0 


when McNamara ordered dual radar de- 
velopment programs. "Certainly,” Mc- 
Millan said, "at no time in its recent 
preparation of programs relating to the 
B-70 or the RS-70 concept has the Air 
Force felt that the Department of De- 
fense would be sympathetic to a pro- 
gram involving elements of duplication 
like that.” 

Dr. Harold Brown, director of de- 
fense research and engineering, has 
raised the possibility of applying any 
radar advances in the B-70 program to 
the Boeing B-52, thus giving the B-52 
a reconnaissance-strike capability. 
Brown told the House Appropriations 
Defense Subcommittee during its re- 
cent hearings that the B-52’s ability to 
fly low toward a target and thus escape 
radar detection gives the aircraft an ad- 
vantage over the faster but higher liv- 
ing B-70 in reconnaissance missions. 

In this day of the anti-aircraft mis- 
sile. the ability to fly high and fast is 
not adequate defense, he said, and Rus- 
sia “can be expected to have” a missile 
capable of knocking down an aircraft 
like the B-70. "We have one right 
now.” Brown said. "The Nike-Her- 
cules probablv could knock down the 
B-70.” 

He is not advocating an RS-52 pro- 
gram, he said, but feels it is “verv de- 
sirable" to look at the sensors developed 
for the B-70 and detennine if they 
could be applied to the B-52. “Mv per- 
sonal opinion.” Brown said, “is that it 
will turn out that to the degree this 
problem [of perfecting adequate sens- 
ing devices] can be solved and the 
capability obtained, most of that capa- 
bility could probably be attained with 
subsonic aircraft." He said the B-52's 
longer range makes that aircraft prefer- 
able to the General Dynamics B-58 for 
the type of reconnaissance strike mis- 
sions envisoned for the B-70. 

The major technological problem fac- 
ing development of the RS-70, Brown 
said, is perfecting radar which could 
locate mobile targets on-the-ground 
from an airplane flying at Mach 3 at 
70,000 feet in time for the airplane to 
react, “I think it is almost every- 
body's judgment that the RS-70 will 
not be able to do that— partly because 
of the resolution required in the radar, 
partly because of the processing and 
display and partly because of the in- 
ability of the human to make the judg- 
ment and to act fast enough." 

When asked if the B-52 will mark 
the zenith of bomber development un- 
less the Air Force goes ahead with the 
B-70, Brown said another area worthy 
of exploration is an aircraft "designed 
specifically to fly low and as fast as it 
can comfortably fly low.” 

Currently flic entire B-70 program 
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is under review (AW Mar. 26, p. 17, 
Apr. 2, p. 15). The study ordered by 
Defense Secretary McNamara is slated 
to be completed by Apr. 23. President 
Kcnncdv requested SI 71 million for 
f iscal 1963 for the B-70. but the House 
went along with the Air Force and 
voted S491 million to start the devel- 
opment of three additional B-70's 
equipped for reconnaissance-strike mis- 
sions. Under the Kennedy Administra- 
tion's SI. 3-billion program, only three 
B-70’s would be built and none of 
them would be equipped extensively. 
The first B-70, slated to fly this Decem- 
ber, is designed merely to prove the air- 
worthiness of the aircraft. The second, 
to fly in 1963, will test its aerodynamics 
bv maneuvering at full speed, while the 
third B-70. to fly in 1964. will have a 
bomb navigation system, including a 
side-looking radar. 

Brown said alternatives to the Air 
Force proposal include building a 
fourth B-70 and equipping it for recon- 
naissance-strike missions or delaying de- 
velopment of the third B-70 long 
enough to make it an RS-70. 

Brown's idea of using the B-52 for 
reconnaissance-strike missions ran into 
opposition during the House Appropria- 
tions Committee hearings as Air Force 
spokesmen defended the RS-70. 

USAF Maj. Gen. David A. Burchi- 
nal. deputy chief of staff for plans and 
programs, said that from an operational 
point of view it docs not seem efficient 
to incorporate radar developed for the 
B-70 in the B-52 and try to make it 
perform reconnaissance-strike missions. 

USAF Col. David C. Jones, deputy 
chief of staff for operations, said in 
defense of the B-70 that its lift-to-drag 
ratio has been verified and that the 
General Electric YJ93 engine has un- 
dergone performance tests at Mach 3 
conditions and bettered thrust specifica- 
tions by 3% and fuel consumption by 
3.5%. He said the Air Force sought 
S675.8 million in Fiscal 1963 for the 
RS-70. 

Col. Jones said a company has of- 
fered to provide an air-to-ground missile 
for the RS-70 under a fixed-price type 
contract. He said the missile would be 
readv before the sixth aircraft recom- 
mended by USAF was ready to fly. 

Other information about Defense 
programs developed during closed hear- 
ings of the House Appropriations De- 
fense Subcommittee and was recently 
released in unclassified form: 

• TFX, VAX aircraft. Brown said the 
decision has not been made to proceed 
either with the development of the 
TFX, the Air Force-Navy tactical 
fighter now designated the F-111A, or 
the Armv-Navv-Air Force close-support 
aircraft (VAX). 

Plans call for the Air Force, which is 
managing the program, to spend SI 15,6 
million in Fiscal 1963 on the F-111A 


Titan 3 Bidders’ Meeting 

high-energy third stage for the Titan 3 
launch vehicle will be held this week at 
USAF Space Systems Division Headquar- 
ters in Los Angeles, with the principal 
liquid rocket engine companies invited to 
attend. 

Major contenders for the stage are en- 
gines fueled with hydrogen and oxygen, 
although both USAF and industry have 
been actively investigating fluoriiic-hydro- 


fqr what USAF Lt. Gen. James Fergu- 
son, deputy chief of staff for research 
and technology, has described as "an 
orderly development program.” Vice 
Adm. W. T. Rabom, deputy chief of 
nasal operations for development, said 
F-l 1 1 A will be armed with an advanced, 
long-range guided missile and carry Spar- 
row 3 missile as secondary armament. 

The VAX is more in the idea stage 
than the F-l 11 A. It mav have STOL 
or VTOL capability, according to De- 
fense officials. Brown said for VAX's 
full-scale development to be justified, 
“it would have to complement the 
TFX by being optimized for the close 
air support role, be half as costly and 
replace, along with the TFX. many 
different models of aircraft in the cur- 

Raborn described the VAX’s csscn- 


Washington— Second Soviet satellite 
to go undetected by U. S. tracking sta- 
tions for its first two orbits was launched 
Apr. 6 and named Cosmos 2. Russia 
again revealed no weight for the space- 
craft and gave few details on its mission. 

In the first report on the observations 
made bv Cosmos 1, which was launched 
last Mar. 16 (AW Mar. 26. p. 24). So- 
viet Prof. Y. L, Alpert said study of the 
ionosphere and space by observation of 
coherent radio waves transmitted from 
the satellite has fully |ustificd itself. 

Cosmos 2, like Cosmos 1. has an 
orbit inclined at 49 deg. to the equator. 
The new satellite had an initial apogee 
of 961.06 mi. and perigee of 131.49 
mi., according to the Soviet news agency 
Tass. Period was 102.25 min. Cosmos 
2 carries a Mayak 2 (Beacon 2) trans- 
mitter working on coherent frequencies 
of 20.005 and 90.0225 me. 

Tass said these arc the same frequen- 
cies used by Cosmos 1. The first Rus- 
sian announcement of Cosmos 1. how- 
ever. gave the frequencies as 20.003 and 
90.01 S me. Nature of the signals trans- 
mitted from Cosmos 2 differs from Cos- 
mos 1, Tass said. The period of sending 
is about four seconds and the interval 
is 0.5 sec. On Cosmos 1, the signal was 


tial characteristics as "survivability, 
simplicity and case of maintenance." 
He said the VAX would have an all- 
weather navigation system and be able 
to deliver nuclear weapons. 

• Nike Zeus. Brown said successful 
tests of this anti-missile missile means 
that "we are finding out the informa- 
tion we want to find out. That does not 
say whether the information is favor- 
able or unfavorable. We arc really in 
that stage now." He said the tests will 
continue with an installation at Kwaja- 
lein Island firing Zeuses against targets 
fired from Vandenbcrg AFB. 

"I believe we are in the anti-ballistic 
missile business for good whether we 
like it or not,” Brown said. "This is 
too important a problem to stop work- 
ing on just because it seems very hard 
or because we have not gotten any satis- 
factory solution. Even if we think it will 
never be satisfactory, we should con- 
tinue.” He said Defense was conduct- 
ing "a whole group" of fundamental 
experiments with anti-missile weapons 
such as lasers (AW Mar. 20, p. 41). 

Army spokesmen expressed confi- 
dence that the Nike Zeus technological 
problems, such as separating decoy mis- 
siles from the actual ones, would be 
solved. The Defense budget calls for 
$267.3 million for Nike Zeus in Fiscal 
1963 compared with S274.745 million 
requested in Fiscal 1962. Army asked 
Defense for $285.4 million for Fiscal 
1963. 


two seconds and the interval was 0.5 sec. 

When Cosmos 1 was launched, Rus- 
sia said its flight would be tracked and 
telemetry received “by ground tracking- 
command stations in the territory of the 
Soviet Union." After Cosmos 2 was 
launched. Tass said signals were being 
received successfully by a network of 
special stations in the Soviet Union and 
in other areas. The reference to other 
areas was not explained, but Russia 
has been attempting to create tracking 
stations outside its geographical limits 
(AW Mar. 5, p. 17). 

Cosmos 1, which was the first in a 
new series that Russia said will conduct 
an extensive survey of space conditions 
near the earth this year, carries a special 
multivvave radio transmitter, according 
to Prof. Alpert. The transmissions on 
two waves arc coherent, or rigidly linked 
by frequency and phase, he said. 

By measuring phase difference and 
variation in time at ground stations, it 
is possible to establish with great ac- 
curacy both the electron concentration 
of the ionosphere and the full electron 
concentration all along the route of 
propagation of the waves. Prof, Alpert 
said. Special ground receiving stations 
were developed for this purpose, lie said. 


Soviets Orbit Cosmos 2 Satellite 
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Dispute Delays 120-in. Solid Selection 


Dispute between the Director of De- 
fense Research and Engineering and the 
Air Force Systems Command over 
which shall manage development of the 
120-in. dia. solid propellant rochet mo- 
tor delayed selection of a contractor 
or contractors for the project last week. 

There also was a probability late in 
the week that the effort might be re- 
duced to two three-month. Sl-million 
study contracts, even though the 120- 
in. has alreadv been studied extensively. 
Aerojet, Lockheed, Thiokol and United 
Technologv bid for the project, valued 
at about SI 00 million over three years. 
Fiscal 1963 request is for about S40 
million. 

Requests for proposals for work on 
a 1 56-in. dia. motor were to be sent 
to the same four companies today. 

The competitive effort has been as 
sharp as any in the aerospace industry— 
it is the first of the large solid rockets 
to get the development tag for a specific 
vehicle, the Titan 3 combination spacc- 
pavload and weapon-system booster, 
industry observers see the 120-in. pro- 
gram as the keystone of successive build- 
ing blocks leading to huge solid rockets, 
both segmented and monolithic. An- 
other incentive in the competition is the 
program’s aerospace ground equipment, 
for which the solid rocket motor con- 


tractor also will hare responsibility. 

Looming sharply in the development 
background are requirements for two 
other immediate possibilities in the 
larger solid-propellant rockets— the 156- 
and 240-in. -dia. units. Amassing know- 
how as the development contractor in 
the 120-in. solid rocket program could 
mean getting an effective foot in the 
door for any follow-on development for 
larger solids. 

There's little doubt that the program 
for the 156- and 240-in. rocket motor 
programs will be pushed. The only big 
question is whether they will be ad- 
vanced as applied research programs 
under the 6593rd Test Group (Devel- 
opment! at Edwards AFB or as devel- 
opment hardware for specific boost ve- 
hicle tasks under SSD, Indications now 
are that programs for these motors will 
be kicked off as research efforts under 
Edwards AFB’s cognizance. 
Competitor Scoring 

Early this month. Col. Langdon F. 
Ayres, chairman of the proposal evalua- 
tion board in the 120-in. -motor pro- 
gram. brought the board’s scoring of 
competitors— in areas of management, 
PERT, facilities, thrust sector control, 
chemical formulation and ignition,— to 
AFSC headquarters, presented its rec- 


ommendation to Gen. Bernard A. 
Schriever, AFSC commander and an- 
swered questions on scoring by the com- 
mand headquarters’ staff officers. Gen. 
Schriever’s recommendation in the 
competition was presented to Gen. Cur- 
tis E. LeMay, Air Force chief of staff, 
from whom it was routed successively 
to Air Force Secretary Eugene Zuckcrt 
and the Office of the Secretary of De- 
fense. for a chain-of-authority, concerted 
decision for the contract award. 

Selection of the contractor could not 
have been an easy choice. In addition 
to the critical requirements of judging 
in categories of capability, there are con- 
siderations of existing workloads and 
broadening the base of solid propellant 
contractors-a point the National Aero- 
nautics and Space Administration views 
as important. NASA recently has evi- 
denced a vital interest in the develop- 
ment of large solids for its space jobs. 

Aerojet has extensive solid propellant 
experience and has a relatively heavy 
workload including the Navy’s' Polaris 
and the Air Force Minutcman second 
stage. Thiokol. also experienced in solid 
propellants, has developed the Min- 
uteman first stage and Nike Zeus stages. 
Lockheed Propulsion Co. (formerly 
Grand Central Rocket Co.) has solid 
propellant experience plus the backing 
of Lockheed Aircraft Corp. United 
Technology, relatively new in the field, 
has management talent and facilities 
available and the backing of United Air- 
craft Corp. Both UTC and Aerojet 
have successfully fired 100-in.-dia., solid 
propellant segmented motors in feasi- 
bility programs for Edwards AFB. Lock- 
heed Propulsion will fire a 120-in.-dia. 
motor next month under this same pro- 
gram. Previous largest solid fired was a 
36-in.-dia. unit. 

Large Proposals 

Proposals submitted in the compe- 
tition by the four companies were lim- 
ited to 300 pages, plus supporting data 
fa catch-all category allowing, in effect, 
unlimited data submission), plus motor 
drawings and program evaluation review 
technique (PERT) charts. Lockheed 
Propulsion submitted the most volumi- 
nous proposal, closely followed in size 
bv Aerojet. Thiokol volume was third 
while United Technology’s was smallest. 

Cost estimates submitted for the 
program generally ran between SS5 to 
S90 million through preliminary flight 
lating test (no production) for three 
of the contractors, while Aerojet’s bid 
may have been about 1 5% lower, but 
this could have been the result of its 
specific approach in the PERT time/ 
cost analysis requirement. ' 

Proposal evaluation board comprised 


Lethal Laser Weapons Efforts Expand 

Fourteen avionics companies will deliver the results of parallel 45-day feasibility 
studies of optical maser (laser) radiation weapons to the Office of Naval Research 
in Washington early next month to conclude the first phase of a S2.5-million 
Advanced Research Projects Agcncv effort, funded through Project Defender, the 
over all program of ballistic missile defense. 

Both written and oral presentations are to be made to ONR detailing the results 
of the approximately S20.000 studies awarded to the 14 companies last month (AW 
Mar. 26. p. 41). 

The 14 are American Optical Co., Autonetics Division of North American Avia- 
tion, Inc., Electro-Optical Systems. Inc.. General Electric. Syracuse. Hughes Aircraft 
Malibu Research Laboratories. Radiation, Inc., Melbourne, Fla., and its subsidiorv 
Radiation at Stanford, Radio Corp. of America, Camden, N. J.. the Technical 
Research Group. Texas Instruments. Trion Instruments, Inc.. Watkins-Jolinson and 
Wcstinghouse, Baltimore. 

Meanwhile, other indications of blossoming tri-service interest in possibilities of 

• USAF’s Rome Air Development Center is asking for qualified sources in apparent 
preparation for a competition for a high-intensity radiation device research and 
development program. 

• Army’s Aberdeen Proving Ground is negotiating a laser weapons effects program 
with Raytheon Co. The company is to derive and test a theory of the interaction 
of optical electromagnetic radiation with matter. Tin's contract may be a part of 
a larger multi-company Army Ordnance Missile Command program. 

• Army Ordnance Missile Command has completed terms of contracts for weapons 
programs with American Optical Co. and Quantatron. Inc. American Optical will 
receive $76,000 for research on a liber opb'cs high-intensity laser device and Quan- 
tahmi will receive $50,000 for R&D ou an ultraviolet optical maser. 

least five separate laser weapon or weapon oriented programs, including a phased 
optical maser array, two pump sources developments, and a materials program. 
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j. question period. 

Board members included, from SSD, 
Col. Ayres. Col. J. P. Gibbons. Col. P. 
L. Fishburen, Lt. Col. D. B. Harris. 
Maj, R. P. Bright; A. W. Griffith and 
T. R. Schaus, Ballistic Systems Divi- 
sion’s Maj. I. K. lloldener, Edwards 
AFB's Col. H. W. Robbins and Capt. 
J. F. Douglas and NASA's R. A. Wascl. 
Sitting with the board, but not as mem- 
bers. were Lt. Gen. H. M. Estes, Jr., 
AFSC’s deputy commander for aero- 
space systems, Maj. Gen. O. J. Ritland. 
SSD commander, SSD’s Col. L. W. 
Burt. Maj. G. P. Nelson, Capt. A. 
Gironda, Jr. and J. R. Ralston, and 
Aerospace Corp.'s Dr. C. |. Wang. C. 
Hartsell, M. Goldman, and G. A. Sears. 

Tesv Firings 

Development of the 120-in motor 
will be carried out in three phases- 
a preliminary flight rating test (PFRT) 
scries involving seven four-segment mo- 
tors, a design verification series involv- 
ing three five-segment motors, and a 
qualification test series involving nine 
four-segment firings. 

The PFRT series will involve demon- 
stration of thrust vector control, tem- 
perature cycling and firing at high, low, 


and medium temperatures, thrust ter- 
mination under conditions simulating 
a pad abort, test firing of segments 
which have been transported and de- 

Thc three five-segment-motor design 
verification firings will come at the end 
of the PFRT scries, will involve only 
demonstration of thrust vector control, 
firings over a range of temperatures, and 
tests to simulate firing under condi- 
tions of restraint. 

.Qualification test firing will be simi- 
lar to the PFRT series but will involve 
a firmed development design and larger 
test samples. 

While the tests involve both four- 
and five-segment configurations, inten- 
tion is for the 120-in. motor to be a 
four-segment unit with growth potential 
to a five-segment unit. The two con- 
figurations would have interchangeable 
center and end-cap components, and 
a five-segment motor would be available 
by simply adding an additional center 
segment. 

Highlights of the motor design will 
involve these technical details; 

• Specific impulse of propellant will be 
pegged at approximately 260, but mar- 
gin of tolerance could decrease this 
figure substantially, or increase this 
value, which is not considered likely. 

• Burning time for the four- and five- 
segment configurations would be be- 
tween 100-110 sec. Burning capability 
would be required up to about 35-mi. 
altitude. 

• Length of the five-segment motor will 
be approximately 75 ft., including a 
nozzle approximately 10 ft. long. 
Nozzle will be a fixed type, canted 
about six degrees from the motor ccnter- 

• Weight of the five-segment configura- 
tion will be approximately 450.000 lb., 
with a mass fraction of about 0.S9. Four- 
segment configuration would weigh 
about 375,000 lb., with mass fraction 
of approximately 0.88. 


• Thrust vector control will be by fluid 
injection through ports in the four quar- 
ters of the nozzle perimeter. Aim will 
be to use an inert fluid (freon) or a re- 
active fluid (nitrogen tetroxide) in the 
same basic thrust vector control design, 
and all motors used in the flight test 
program will incorporate thrust vector 
control systems. Duplicate systems may 
be installed to improve reliability. 

• Modes for transporting motors by 
truck, boat, railway car and aircraft will 
be analyzed by contractor. 

• After storage for one year under con- 
ditions of about 50% humidity and tem- 
peratures ranging from 60F to 90F, pro- 
pellant will have to meet all operational 
requirements. 

• Ignition system probably would use 
a duplicate installation to ensure reli- 


ability 
The contractor will 1 


Steel Price Increase 

ton, said the increase would boost de- 
fense costs $1 billion "at a time when 
every dollar is needed for national sc- 


responsibility for designing, developing 
or procuring through subcontract all 
aerospace ground equipment which will 
be required throughout the test and de- 
velopment program. This responsibility 
covers equipment sufficient to support 
application of the 120-in. rocket motor 
in a weapon or space booster system and 
includes all items for checkout, launch, 
command and control, as well as all 
associated functions, including applica- 
tion in support facilities for assembly 

House Unit Approves 
Missile Base Funds 

Washington— House Armed Sen-ices 
Committee last week approved a SI. 2 
billion authorization for Fiscal 1963 
military construction, earmarking S549 
million for facilities for strategic retalia- 

?t includes S225 million to complete 
the base program for Atlas and Titan 
and $262 million for bases for additional 
Minuteman squadrons. 

The measure also provides S41 mil- 
lion for facilities for integration, testing, 
and launching of the Titan 3 booster 
system, with Sll million of this desig- 
nated to support the Dvna Soar space 
glider vehicle. An additional SI million 
is for direct support facilities for the 


Arpat Intercept 

Intercept rocket consisting of Thio- 
kol’s solid-propellant XM-33 Castor first 
stage, TX-261 Pedro second stage, and 
special 29-in.-dia. splicrical-motor third 

(ARPA terminal) re-entry tests over Pa- 
cific Missile Range (AW Apr. 9, p. 37). 
Aerolab Development Co. will assemble 
first two stages and Hughes Aircraft will 
add the third stage plus payload. 

In the tests, the target could be bal- 
loon-launched or ground-launched mis- 

simulatc re-entry vehicles. A number of 
the hypcrvelocity interceptor rockets 
could be launched against a single or 
multiplicity of targets, with interceptor 
payloads fitted with sensors and proxim- 
ity fuzing to explode the payload into 

destroy the target. 
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Need for Human Crew Stressed 
In Formal Report on Glenn Flight 


Washington-Vital need for a hu- 
man crew to observe and take corrective 
action in space flight was emphasized 
by Marine Lt. Col. John II. Glenn. Jr.. 
and other Project Mercury officials dur- 
ing the formal report of Col. Glenn’s 
orbital flight in the Friendship 7 capsule. 

This major conclusion came Apr. 6 as 
detailed results of the flight were given 
here before representatives of industry 
and governments, including two Soviet 
embassy officials. 

Vice President Johnson, chairman of 
the Space Council, keynoted the day- 
long presentation by underscoring that 
the significance of the Glenn flight- 
conducted in the full public gaze— actu- 
ally "transcends details" of the reports. 
He said this openness "is the only ac- 
ceptable policy. We have the strength 
to demonstrate our successes as well as 
our failures, and the courage to accept 
the risks.” 

He said Col. Glenn's flight has raised 
U.S. prestige to a high point because 
it was successful, and it was open. 

In the field of space science, Dr. John 
A. O’Keefe, assistant chief of the theo- 
retical division of National Aeronautics 
and Space Administration’s Goddard 
Space Flight Center, made these major 
conclusions about Glenn’s observations: 

• Glenn Effect, the luminous particles 
the astronaut saw at sunrise on all three 
orbits, probably came from paint flak- 
ing from the outside of the capsule. 
Another possibility is water from the 
cooling system. 

• Luminous band around the horizon 


was probably due to reflections of the 
horizon between the layers of the cap- 
sule window. Col. Glenn disagrees with 
this theory, and said he feels there is 
some type of solid band around the hori- 
zon. Dr. O’Keefe said “the balance of 
probability is that the luminous band 
was due to reflection in the spacecraft 
window. The outstanding reason for 
connecting the two is that the inclined 
windows should have given a ghost 

Col. Glenn said he feels it important 
for ground operations to keep the pilot 
fully informed in the event of a sus- 
pected malfunction, rather than wait- 
ing until a decision is made, as was 
done when it was feared the heat shield 
was loose in the Mercury Atlas-6 flight 
(AW Mar. 5, p. 18). 

Weight Loss 

Major physiological changes recorded 
in pre-flight and post-flight observa- 
tions of Col. Glenn were weight, which 
went from 171 lb. 7 oz.. to 166 lb. 2 
oz.. and in the fact that he bruised his 
hand after landing. 

Other observations were: 

• Respiration, 14 breaths per min. be- 
fore and after flight, and a range of 8-19 
during the flight. 

• Pulse, 68 beats per min. before flight, 
a range of 76-1 54 during flight, and 72 
in the postflight examination at Grand 
Turk. The 154 maximum reading 
occurred just prior to drogue parachute 
deployment when capsule oscillations 
were great. The average inflight pulse 


reading was 86, which was raised to 125 
after exercising with bungee cords over 
Zanzibar in his first orbit. 

• Blood pressure, 118/80 mm. Hg sit- 
ting before flight, and 128/78 sitting at 
9:50 p.m., about five hours after land- 
ing. Col. Glenn took his own blood 
pressure 10 times during the flight with 
a mean reading of 129/70. 

The pilot raided 800 cc. of urine 
shortly before re-entry, although he 
ingested the equivalent of only 94 cc. 
of water in pureed applesauce during 
the flight. Specific gravity of the re- 
covered urine was 1.016, compared with 
1.019 at 5:50 a.m. on flight day, and 
1.018 51 hr. after landing. 

Tumbling Sensation 

Col. Glenn reported a forward tum- 
bling sensation just after sustainer en- 
gine cutoff, a sensation which had been 
reported by Capt. Virgil I. Grissom in 
the Mercurv Redstone-4 flight (AW 
Jan. 29. p. 28). 

The Friendship 7 capsule was at the 
Atlantic Missile Range 166 days. Dur- 
ing which 255 design changes were ac- 
complished. Among the major changes 
from earlier flight capsules were: 

• Reaction control system: Plastic flare 
seals were replaced by soft aluminum 
washers in the automatic thrust cham- 
ber solenoid salves. Beryllium heat 
sinks were added to both manual and 
automatic roll thruster assemblies. 

• Electrical system: Fuses were re- 
moved from the manual standby in- 
verter. and fuse holders were re-in- 
forced. Inverter indicator lights were 
added, and an auxiliary batters' svas in- 
stalled for the maximum altitude sensor 
sviring. The abort sensor signal ss-as 
interlocked with the capsule separa- 
tion signal to present the escape tower 
from jettisoning prematurely: a cam- 
era programmer svas installed, and 
thruster solenoid sviring svas brought 
through a single connector so that the 
solenoids could be disabled for long 
periods during test. 

• Environmental control system: Cold 
plate water-type heat exchangers sverc 
installed to cool main inserters; cooling 
fan duct inlet screens ssere changed to 
0.06 in. dia. from 0.25 in. dia. when 
it svas found that small bits of material 
jammed the larger screen on earlier 
flights: stainless steel valves rejjlaccd 
aluminum check valses in the freon- 
svater inverter cooling system to elim- 
inate effects of corrosion, and a heat 
exchanger exhaust temperature indicator 
svas installed for the suit cooling flow 
circuit. 

• Automatic stabilization and control 
system: New autopilot svith logic cir- 
cuitry svas installed; fuses svcrc added 
to rate gyro posver leads and heat 
blankets to maintain a constant 75F 
temperature were placed on the scan- 
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Nova Study Winners Must Share Costs 


By Edward H. Kolcum 

Washington— Primary emphasis svill 
be placed on willingness to share costs, 
experience and management histories 
in selecting two or three companies to 
develop a detailed systems definition 
and preliminary design of the Nova 
launch vehicle to be used for single 
launch of the manned lunar landing ve- 
hicle if this method is chosen for the 
Apollo mission. 

Direct ascent using Nora is regarded 
as the principal competitor to the 
rendezvous method for manned lunar 
landing (see box p. 52). If rendezvous 
wins the Apollo role, the Nova vehicle 
is regarded as necessary for interplane- 
tary exploration. The Nova vehicle 
under consideration cm boost 1 50,000 
lb. into an escape trajectory, or 400,000 
lb. into an earth orbit. 

National Aeronautics and Space Ad- 
ministration invited 15 companies to 
bid for the study (AW Apr. 2, p. 20), 
and a bidders' conference was held 
Apr. 10 at Huntsville, Ala. (sec box be- 
low). Bidders are being asked to pro- 
vide a detailed management plan in 
program evaluation review technique 
(PERT) form, and to describe their 
technical approach and distribution of 
effort, estimate complexity of each task 
and detail the percentage of over-all 
effort on each particular problem. 

The PERT plan must show each 
critical event, the time between events 
and also the scheduling of decision 

Costs to Be Shared 

Contractors must clearly specify in 
their bids how much they are willing 
to spend of their own funds in a cost- 
sharing plan with NASA. The agency 
will sign the contracts for S700.000 
each, but says the depth of study and 
design detail desired is beyond avail- 
able government funds. 

Estimates arc that successful bidders 


Nova Bidders Briefed 

panics invited to compete for the con- 
tract to study the Nova launch vehicle 
attended a bidders' briefing Apr. 10 at 
Huntsville \la Proposals will be due at 
Marshall Space Flight Center Apr. 26. 
Companies represented at the briefing 

Douglas. Ford. General Dynamics/ As tro^ 
nautics. Grumman. Ling-Tcmco-Vought. 
Lockheed, Martin. McDonnell. North 
American and Republic. Chrysler and 
Northrop, invited to compete, did not 


will have to at least match NASA’s 
funding with their own money in order 
to conduct a thorough study. Re-im- 
bursement bv NASA will be on a frac- 
tional basis, so that in effect, the con- 
tractors will be spending their own 
money under close supervision by the 
government. 

It is almost certain that one of the 
study contractors will get a part of the 
hardware contract, but NASA says a 
separate competition will be held for 
the hardware phase, which should be 
started before the end of this year. 
Two-Part Proposals 

Proposals are due Apr. 26 and are 
to be submitted in two parts: 

• Study program, limited to 75 pages 
and to detail the bidders' capability to 
complete the study and its report in 
six months; type and number of peo- 
ple available and estimated time they 
will participate in the study; names, 
backgrounds and specialty areas of key 
personnel; previous experience in work 
of a similar nature; analog and digital 
computing equipment available, and 
other technical facilities which would 
be used in the study. 

• Hardware phase, limited to 40 pages, 
showing capabilities to conduct Nova 
hardware development. It would detail 
management caliber and communica- 
tion lines; availability and competence 
of engineering, scientific and other 
technical personnel; availability and 
source of research, test and production 
facilities; prior experience in develop- 
ing similar or related items, financial 
status and other qualifications in hard- 
ware production. 

The study will emphasize a two-stage 
Nova configuration, but the companies 
conducting the program will be allowed 
considerable latitude in defining the 
best vehicles for orbit using a two-stage 
chemical vehicle, and the best vehicle 
for escape trajectories using three chemi- 
cal stages and another using two chemi- 
cal stages and one nuclear stage. 

As part of their proposals, companies 
should specify subcontractors, the work 
they will do and cost, Marshall Space 
Flight Center already has studies out 
for F-l engine support. M-l engine 
support, launch operations and facili- 
ties and stage and vehicle system test 
facilities. 

Winners will coordinate with NASA 
and with firms conducting these studies 
throughout the project. 

The two-stage vehicle in the basic 
configuration consists of a booster 
cluster of eight Rocketdvnc F-l en- 
gines, and a second stage powered by 
two Aerojet M-l engines. Contracts 
have not been let for either stage. De- 
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Sikorsky S-64 Flying Crane Rolled Out 


Sikorsky S-64, scheduled for its first flight in May. was rolled out of the Sikorsky factory at Stratford, Conn, last week. Flying crane heli- 
copter, powered by two Pratt St Whitney JFTD-12 turbine engines, is designed to carry a nine-ton payload. Gross weight is 
58.00(1 lb. and useful load is expected to be 20,760 lb. Helicopter is designed for cruise speed of 110 mph. 


sign studies will establish compatibility 
and payload performance for the follow- 
ing combinations: 

• Apollo earth-orbital payload consist- 
ing of crewmen and cargo. 

• Earth-orbital payload consisting of 
a Douglas S-4B escape stage, which is 
powered by a single Rocketdvne J-2 en- 
gine. 

• Specification of the best third stage 
for escape to place the lunar landing 
vehicle into a lunar transfer trajectory. 

• Nuclear escape stage plus payload of 
cargo and passengers. This stage will 
he the second generation nuclear 

In all configurations, the final report 
will specify cargo densities, location of 
passenger compartments and abort sys- 
tem characteristics. Pavload limits in 
size, weight and mass distribution also 
should be defined. 

Among design choices left open to 
the contractors are propellant loading 


Rendezvous Still First 

Washington— Earth-orbital rendezvous 
remains the primary method for the U. S. 
manned lunar landing flight profile, but 
National Aeronautics and Space Admin- 
istration will continue to study direct 
ascent and lunar-orbital rendezvous sev- 
eral more months before making a final 
decision on which route to take. 

Contractor studies over the past year 
(AW Mar. 19, p. 78) have been intensi- 
fied recently either to re-certify earth 
rendezvous or to pick another approach 
which would allow an earlier manned 
lunar landing. These studies have been 
described by NASA as providing “noth- 
ing detrimental to earth rendezvous as 
our primary mode." 

Gaining top place in earth rendezvous 
is the tanker method, in which an empty 
propulsion stage will be orbited with a 
manned spacecraft, to rendezvous with a 
fueled S-4B stage. Second method under 
consideration is tire connecting approach, 
in which a fueled S-4B stage and a 
manned spacecraft join in rendezvous. 


for individual stages, which depends on 
the flight method selected: second stage 
propulsion: fluid dvnamics and control, 
and tank construction. 

Although the basic vehicle has a 
second stage (N-2) consisting of two 
M-l engines, the contractors arc asked 
to study and recommend changes in 
engine number, thrust level and mix- 

Work statement calls for a detailed 
analysis on control system dynamics, 
basic vehicle structural dynamics and 
liquid propellant sloshing. Problem of 
tank construction centers around 
whether tanks should be built as single 
or multiccll units: separate tanks versus 
a common bulkhead; propellant feed 
systems and insulations. 

NASA feels that clear answers to 
these design choices require supporting 
hardware developments, particularly in 
these areas: 

Welding techniques for thick ma- 
terials: tank fabrication, both single 
tank and multicell; bulkhead fabrica- 
tion and joint configuration; design and 
test of large valves and lines: inspection 
methods and equipment, and develop- 
ment and test of insulation techniques. 
Operational Studies 

The work statement also calls for 
operational studies of the Nora vehicle, 
including test and reliability, manufac- 
turing, transportation and launching, 
and development and funding schcd- 

Ground test and reliability program 
becomes highly important for the 
Nova because the unit cost of each 
vehicle prohibits extensive flight tests. 

Major test facilities for Nova will be 
located at the Mississippi Test Area, 
but test equipment design will depend 
heavily on results of the Nova vehicle 
study. Contractors will be asked to de- 
fine facilities necessary to support 
vehicle development, time phasing, ca- 
pabilities and justification. 

Detailed manufacturing plan, includ- 
ing determination of major tooling, jigs, 
fixtures, manpower and floor space re- 


quirements also will be specified in the 
study. Major transportation emphasis 
will be on barges or ships, with limited 
study called for in short-distance trans- 
portation. 

A considerable amount of study al- 
ready has been given to Nova con- 
struction and transportation (AW Mar. 
26, p. 54). and all data from the previ- 
ous work will be made available to the 
study contractor. 

PERT method is specifically re- 
quired for detail schedules of the 
Nova program. Assumptions made to 
define program schedules and funding 
must be shown so adjustments can be 
made as the program develops. 


ARS/IAS Merger 

Phoenix. Ariz.— List of agreed pri 
pies of consolidation was near com 
tion at the end of a two-day joint st 
ing committee meeting of the Institute 
of the Aerospace Sciences and the Amer- 
'can Rocket Society. 

The list is to be completed informally 
by the presidents of the two societies for 
submission to the members at or befor 
next joint meeting on Apr. 29 ii 
St. Louis. IAS President Eugene Roo 
and ARS President Dr. William Pickci 
ran meet conveniently to resolve rc 
■naming problems because both are In 
catcd in California. 

If members respond favorably to thi 
list of principles, the consolidation pro- 
posals will be submitted to a legal vi 
f the members of the two societies. 
The joint steering committee then will 
set a date for the beginning of opera- 
tion as a consolidated society. 

Two unresolved questions are 
to create a sound financial basis for the 
consolidated society and how many ter 
meal publications to produce. One p: 
posal is to have a publication for ea 
technical field. Cost considerations » 
c the deciding factor. In the present 
two societies, cost of publishing tech- 
nical information is estimated at ' 
per year per member. 
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Profit Hearings May Bring ‘Fee’ System 


By Katherine Johnscn 

Washington— Senate Permanent In- 
vestigating Subcommittee’s hearings on 
defense profits last week pointed toward 
legislation that would limit a weapon 
systems contractor's profit for supervis- 
ing subcontracts to a ''management fee.” 

The widespread practice now is to 
pay the contractor a profit based oil 
the costs and profits of the subcontrac- 
tor. as well as a profit on his own costs. 

This solution to the subcommittee’s 
objective— the elimination of what it 
calls "pyramiding of profits" or "profits 
on profits”— was suggested by Sen. John 
McClellan (D.-Ark.). subcommittee 
chairman, and Jerome Adlennan. coun- 
sel. at the conclusion of four days of 
testimony by Donald Douglas. Jr., presi- 
dent of Douglas Aircraft Co., and three 
other Douglas officials: Robert L. John- 
son. vice president. Missiles and Space 
Si stems Division: Edward Curtis, direc- 
tor of contracts: and R. L. Keane, assist- 
ant comptroller. 

Douglas declined comment on the 
McClellan proposal except to empha- 
s : ze that it had many ramifications and 
that his company would submit a 
studied opinion as soon as possible. 

The substantial effect on the aero- 
space industry’s earning position that a 
switch to a "management fee” for super- 
vising subcontract work could have was 
indicated bv the subcommittee's analysis 
of Douglas’ subcontract program under 
1“ Nike production contracts over the 
past 10 vears. 

The cost to Douglas totaled S599 
million. This included the subcontrac- 
tors' bills to Douglas for cost and profit 
plus Douglas’ own direct and general 
and administrative costs for overseeing 
the subcontract work. Douglas' profit 
on the total S599 million effort was 
S45.5 million, or an average of 7.6% . 
The range on the 17 contracts was from 
5.8% to 9.9 %■. 

Measured against Douglas’ own costs, 
the S45. 5-million profit amounted to an 
average 44.5% ranging from 18.5% to 
200% on individual contracts. 

Subcontractor bills to Douglas-on 
which Douglas received a profit- 
totaled S496 million. Douglas’ own 
costs for its own work and for supervis- 
ing the subcontracts amounted to S105 
million. 

Mad Douglas been paid a “manage- 
ment fee” of 7.6% for its own effort 
only, its profits would have totaled $7.8 
million instead of the S45.5 million 
paid on the total $599 million sub- 
contract program. Adlerman. in his 
proposal, had suggested a much higher 
"management fee -about 15%. 

The subcommittee focused on one 


case in detail in order to support its 
allegations of excessive profits to con- 
tractors on the work of subcontractors. 

This showed that on an order for 
launcher loaders, on which Douglas per- 
formed $5,516 worth of supervision, it 
received a SI. 2 million profit. Douglas 
was paid only S552. or 10%, for its own 
supervisory effort. The remainder of the 
Douglas profit was based on the SI 5.5- 
million bill from its subcontractor. Con- 
solidated Western Steel Division of 
U. S. Steel Corp. The launcher loaders 
were shipped directly from Consoli- 
dated’s plant to the Army. 

After an initial clash on the first day 
of Douglas' testimony, in which be de- 
nounced the subcommittee's calcula- 
tions as “gross distortions of the tra- 
ditions and practices of all business” 
and “arithmetical manipulations.” the 
sessions with Douglas officials ended on 
an amicable note. 

At the final session. Douglas said that 
subcommittee figures and calculations 
were completely accurate. I!e said there 
was room for improvement in weapon 
systems procurement procedures, and 
volunteered to cooperate to try to 
achieve this. 

McClellan emphasized that the sub- 
committee’s aim is to be constructive, 
not destructive. Sen. Edmund Muskie 
(D.-Me.) observed that the staff's in- 
vestigation showed that on the Nike 
program, “the quality of performance 
of Douglas was outstanding." 

The two major points Douglas 
stressed were: 

• Aerospace weapon system contractors 
cannot survive on their profits from in- 
house research and development and 
subcontractor supervisory work, but re- 


quire either substantial returns from 
production or a much higher rate of re- 
turn on research and development. 
“You cannot support the defense indus- 
try on the profits now paid in research 
and development without giving them 
profits on production.” Douglas told 
the subcommittee. 

• Out of the so-called “profits" that 
aerospace manufacturers receive, they 
must meet many legitimate expenses. 
He suggested that the subcommittee 
should re-designate its investigation as 
an investigation of the "pyramiding of 
fees" rather than the “pyramiding of 

Douglas argued that the S65.S million 
in "profits" his company billed to West- 
ern Electric Co., the prime contractor, 
over the 17-ycar Nike program should 
be considered as “fees." Me said Doug- 
las’ real profit was only S29.S million. 
He listed these costs, totaling S54 mil- 
lion and not allowable against govern- 
ment contracts, which the company had 
to meet out of its S65.8 million: 

• Interest, S5.6 million. 

• Specific development projects, S24.9 
million. Douglas observed that the na- 
tional defense benefits considerably 
from technical work financed by the 
company. Sen. McClellan suggested 
that this work was in connection with 
Douglas' commercial business, and said: 
“I thought Douglas had separate re- 
search contracts for work related to 
defense." The subcommittee requested 
a breakdown of the $24.9 million. 

• Advertising, $2.14 million. Douglas 
commented that the company "must 
sell itself to the public” so that it can 
compete on the financial market for 
stockholders and with banks and invest- 


Western Electric Defends Nike Work 


New York— Western Electric Co. iliil 

Nike program and its profits were "rea- 
sonable." President II. I. Ronnies, as- 
sured the annual stockholders meeting 
last week. 

Allegations by the Senate Permanent 
Investigating Subcommittee that West- 
ern Electric made excessive profits on the 
work performed by subcontractors were 
based on "statistical manipulations.” 
Ronnies said. 

As svstems manager, with complete 
responsibility for over-all system planning 
and performance for the detailed specifi- 
cations and design of all elements of the 
system and for management of the entire 
operation, the company earned all of its 
profits, lie said. Over the 17-vear life of 
the Nike program, these amounted to 


onlv 5.5 cents per dollar of sales, he said. 

Ronnies said it is "absolutely without 
meaning” to consider Western Electric’s 
specific profits on specific subcontracts. 
“The profit we earned on the Nike con- 
tracts we earned for our over-all responsi- 
bility and no part of it is specifically 
allocable to the bits and pieces of the 
entire program. Only a persistent refusal 
to see this simple point keeps the charges 
of ‘profit pyramiding' from collapsing 
altogether.” 

All profit figures emanating from the 
subcommittee arc more than twice the 
actual profits earned, since they fail to 
reflect federal taxes, lie said. Romnes 
reported that reductions in cost intro- 
duced by Western Electric totaled more 
than S550 million, “a figure many times 
our total profit for our work on Nike.” 
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Atlas F Explodes 

missile blew lip just after liftoff at the 
Atlantic Missile Range Apr. 9 in what 

damaged and will require sis to eight 



ment houses. He noted that only very 
limited types of advertising arc allow- 
able as government contract costs. 

• Amortization of emergency facilities. 
SI. 3 million. Douglas said this repre- 
sents the excess over the normal de- 
preciation that is allowed in contract 
negotiations. 

• Miscellaneous, $2 million This in- 
cluded charitable contributions, scholar- 
ships to children of employes, grants to 
universities and research foundations, 
and legal costs. Sen. McClellan ob- 
served that contributions to charities 
and schools, although they are legiti- 
mate deductions for tax purposes, cer- 
tainly do not represent costs the com- 
pany had to meet to perform its defense 

Douglas concurred with Sen, McClel- 
lan’s observation that the entire $63.8 
million represented funds "the com- 
pany could do with what it pleased- 
even invest it and make another $2 or 
S' million profit." 

Douglas said he considered that the 

529.5 million end profit that can be re- 
ported to stockholders did have a public 
interest and should be noted at the 
hearings. 

The total contractor cost to the gov- 
ernment of the Nike Ajax and Nike 
Hercules program, launched in 1945. 
was S2.5 billion— S9 56 million for re- 
search and development and more than 

51. 5 billion for production. 

The subcommittee reported these 
figures on Western Electric’s mark-ups 
on Douglas subcontract work: 

• Of the S1.5 billion in 17 production 
contracts, a total S644 million was 
farmed out to Douglas. To Douglas' 
5644-million bill, including S45.5 mil- 
lion profit. Western Electric added 
more than S21 million in costs and 
more than S3 5 million in profits, and 
billed the Army for S701 million. 

• Of the S956 million in six research 
and development contracts. S3flS mil- 
lion was subcontracted to Douglas. To 
Douglas' S308 million bill, including 
SI 8.2 million in profits. Western Elec- 
tric added S6.5 million in costs and 
SI 7.9 million in profits, and billed the 
Army for S332 million. 

• Grand totals were: to Douglas billings 
of S952 million, including $63.8 million 
profit. Western added $28 million in 
costs and $53 million in profits, and 
billed the Army more than $1.03 billion. 


Justice, FCC Propose Changes 
In Compromise Comsat Legislation 


Washington— Justice Department and 
Federal Communications Commission 
last week suggested two changes in 
widclv-supported compromise legislation 
to establish a communications satellite 
corporation (AW Apr. 2. p. 20). 

Justice, which favors ownership of 
ground stations by the satellite corpora- 
tion to minimize the possibilities of 
domination of the system by American 
Telephone & Telegraph Co., proposed 
the elimination of language supporting 
this view if eliminating it would be in 
the "public interest.” 

The FCC proposed that there be 
three government observers on the cor- 
poration’s board of directors. The com- 
promise measure, jointly sponsored in 
the Senate by Sen. Robert Kerr (D.- 
Okla.i. chairman of the space commit- 
tee and Sen. Warren Magnnson (D.- 
Wasli.), chairman of the commerce 
committee, provides for 15 directors- 
three appointed by the President and 
confirmed by the Senate. This would 
complicate the job of regulation of the 
corporation. FCC said, because it might 
place FCC in the position of opposing 
policies already approved by the presi- 
dential appointees. 

In opposing favored treatment for 
common communications carriers in the 
ownership of ground stations. Nicholas 
Katzcnbach, assistant attorney general, 
told the commerce committee: “We 
recognize that the carriers, having con- 
sistently opposed public participation 
in the ownership of the system, may 
feel that even with public investment 
they can still control the system if only 
they can control the ground stations." 

FCC also asked that the ownership 
of the ground stations be left com- 
pletely open— but for a different reason 
than Justice. "Public interest" is too 
vague a standard. FCC said, and “may 



tend to create confusion and contro- 
versv." FCC has favored ownership of 
the complete satellite system, including 
ground stations, by the common carriers. 

FCC and Justice both endorsed the 
compromise measure even though, as 
Sen. Kerr commented, “no one is com- 
pletely satisfied with it.” The emphasis 
of all government witnesses has been on 
speed in establishing the corporation so 
the U. S. can retain its leadership in de- 
veloping a world-wide system. 

Siegler May Acquire 
Trion Instruments 

Los Angeles— Siegler Corp.. Los An- 
geles. is expected to acquire Trion In- 
struments. Inc.. Ann Arbor. Mich., a 
manufacturer of optical masers, after the 
anticipated stockholder approval of its 
recent acquisition of Lear, Inc. (AW 
Feb. 19. p. 34). 

Siegler recently extended to Trion a 
loan which can be converted into equity 
in the company, although not a con- 
trolling interest. With it. however, 
Siegler acquired an option to pick up 
control of the Ann Arbor company 
through additional financing. Sieglcr’s 
present intentions are to exercise this 
option provided it acquires 100% of 
the optical maser firm. 

Once acquired. Trion would work 
jointly with Lear's Grand Rapids Divi- 
sion. with which it already has a close 
working relationship. 

United Aircraft Widens 
Financial Staff’s Scope 

Financial management’s increasing 
importance in the aerospace business is 
recognized in six appointments made 
last week in the United Aircraft Corp. 
staff, all in the financial area. 

William R. Robbins, vice president 
and controller, will become vice presi- 
dent-finance. and Harvey H. Corvdon, 
assistant controller, will become con- 
troller. Corvdon will be succeeded as 
assistant controller by Charles 13. Pres- 
ton. general accountant, and two new 
assistant controller posts will be created. 
C. Ronald Millikin. assistant Pratt & 
Whitney controller, will become assist- 
ant controller-systems and data process- 
ing. and Edward C. Grimshaw, former 
manager of the Norden Data Systems 
Dept., will be assistant controller and 
property manager. 

Robert A. Aspimvall, now general 
manager of the Norden Division, will 
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Cosmonaut Training Program Changed 

Moscow— Training program for Russian cosmonauts has been changed in an at- 

sickness experienced by Map Gherman Titov in his 25!-hr. orbital flight last August. 

Meanwhile, Soviet scientists continue to deny foreign press reports that either 
Titov or Yuri Gagarin are suffering mental or physical space after-effects. 

Vasili Parin, a leading space physiologist, said the flights did not affect either 
cosmonaut mentally or physically, and said the health of both is “enviable.” There 
have been reports that Parin. in a paper that was not released publicly, described 
Titov as having serious after-effects of his flight. 

(looping-revolving swings, batoundc or circus spring board, rhoenrad) and so has 
passive training on stands.” the Soviet publication Trud said. "Besides, flights in 
planes continue, including those ... for creating conditions of brief weightlessness.” 


Defense Orders News Blackout 
On Military Vehicle Launchings 


Washington — Defense Department 
has clamped a blackout on information 
relating to military space vehicle pro- 
grams in the belief that too much infor- 
mation affecting national security is 
being released which is valuable to So- 
viet Russia. 

A secret directive dated Mar. 23 and 
signed by Deputy Defense Secretary 
Roswell Gilpatric specifically prohibits 

E rior announcement of impending 
lunches, and ordered names such as 
Discoverer, Midas. Samos. Saint. Anna 
and Vela Hotel deleted from military 
programs. The House Government 
Information Subcommittee said it will 
look into the directive and reasons for 
its classification. 

A Defense Department spokesman 
said each launch will be followed by a 
brief announcement of the launch with 
no details, and after an analysis of 
scientific data, a second announcement 
might be made. The directive does not 
affect missile test launches. 

The spokesman said the directive is 
a continuation of a program begun sev- 
eral months ago by Arthur Sylvester, 
deputy defense secretary for public af- 
fairs. designed to reduce the volume of 
information “which may be valuable to 
the USSR in their efforts in the field.” 
Provisions of the directive have been 
carried out since Januarv. although it 
was issued in March. Information plan 
for the Nike Zeus program is generally 
along the lines of the new directive 
(AW Feb. 5. p. 32). 

Further indication that the directive 
was imminent has come in the Satellite 
Situation Report, a summary of the 
orbital characteristics of space vehicles 
issued bi-wecklv by the National Aero- 
nautics and Space Administration. 
With the exception of Discoverer 38 
launched Feb. 27, code names for mili- 
tary satellites launched since January 
have been listed as "none” in the 
NASA report. 


The directive was brought to light 
last week after the successful launch of 
an undesignated satellite from Point 
Arguello, Calif., by an Atlas-Agena 
vehicle. There was some belief that this 
was the first Saint development pay- 
load. designed to rendezvous with a 
Blue Scout-launched payload. The Blue 
Scout was launched from the Atlantic 
Missile Range late last week, but the 
second stage failed to ignite. 

The directive apparently originated 
within the Defense Department, since 
the National Aeronautics and Space 
Council did not consider it formally or 
informally. The earlier directive issued 
last July by Sylvester specifically covers 
photography, and the new directive ex- 
tends to information. 

A NASA spokesman said there is no 
plan to curtail that agency's informa- 
tion policy, which Vice President 
Johnson has repeatedly said is com- 
pletely open to public scrutiny. The De- 
fense directive already has had a side 
effect on NASA launches, however. On 
Apr. 10, 55 representatives of the 

United Nations Committee on the 
Peaceful Uses of Outer Space (see p. 
87). including delegates from six Com- 
munist countries, toured Cape Canav- 
eral in connection with the first inter- 
national satellite— S-51 -which carries 
British instruments in a U. S. structure 
and is to be launched by a U. S. Delta 
vehicle. 

During the visit, all military test 
missiles were shrouded with weather 
curtains, a move requested by the State 
Department. The S-51 launch was de- 
layed at least two weeks because of a 
component malfunction in the second 
stage of the Delta vehicle. 

The UN delegation, with 24 nations 
represented, was the first international 

B permitted to tour the Atlantic 
c Range launch facility. Soviet 
delegates at first accepted an invitation 
to attend, and later declined. 


News Digest 


Thiokol Chemical Corp.’s Elkton, 
Md, Division will build the solid pro- 
pellant tower jettison motor for the 
Apollo manned spacecraft under a con- 
tract expected to exceed $1 million 
from North American Aviation’s Space 
and Information Systems Division, 
Apollo principal contractor. 

Allison Division of General Motors 
Corp. has made the first shipment of 
YT63-A-5 turboshaft engines (AW 
Dec. 25, p. 46) to the three airframe 
manufacturers in the Army light ob- 
servation helicopter competition. Thev 
are: Bell Helicopter Co.. Hiller Aircraft 
Corp. and Hughes Tool Co.’s Aircraft 
Division. 

United Technology Corp. has re- 
ceived a $2,141,542 Air Force research 
contract to design and demonstrate 
nozzles to withstand extended firing 
durations, hvpcrgolic ignition for solids, 
and advanced thrust vector control sys- 
tems. All these efforts will be tested in 
subscale firings before final designs of 
the components arc demonstrated with 
two full-scale UTC P-1 rocket motors 
developing about 250,000 lb. thrust, 
and a P-1-2 motor producing almost 
500,000 lb. thrust. 

Melvin N. Gough, director of Civil 
Aeronautics Board’s bureau of safetv, 
plans to resign May 1 apparently be- 
cause of conflicts between himself and 
administrative personnel brought in to 
evaluate the bureau’s efficiency. Gough, 
an aeronautical engineer and 1 5.000 
hr. pilot with 36 years government serv- 
ice. formerly was director of NASA’s 
Atlantic Missile Range office and chief 
of the NACA flight research division 
at Langley AFB. Va. He became a pilot 
in 1929. three years after graduating 
from Johns Hopkins University. 

Faulty regulator caused pressurization 
loss in the Atlas liquid oxygen tank on 
Apr. 11. delaying first launch of the 
Atlas-Centaur from the Atlantic Mis- 
sile Range until Apr. 19. 

Civil Aeronautics Board agreed last 
week that Air Line Pilots Assn, com- 
plaints have enough merit to docket an 
enforcement action against Southern 
Airways, for allegedly allowing its non- 
union pilots to exceed monthly flight 
time limitations. Meanwhile. ALPA 
has begun a refresher ground school 
course for the Southern pilots, all of 
whom struck 22 months ago. The 
course is being taught by pilots em- 
ployed by Eastern Air Lines. 
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TYPICAL 707-320 TAKEOFF PROFILE is from an FAA-approved operating manual of a major U. S. trunkline. From 1 (lift-off) to 2 (first 
flap retraction) normal and noise abatement takeoff procedures are identical. But at 3, the point at which a pilot normally would retract 

reduction is permissible above 600 ft. and results in a rate of climb between TOO and 700 fpm. Takeoff power is reapplied when 707 
either clears residential congestion or reaches 2,000 ft. 


Report on Trunklines’ Noise Dilemma: Part 1 


Noise Returns as Major Airline Problem 


Abatement costly and is cited as perilous by pilots; 
congressional action, court ruling stir issue. 

By David H. Hoffman 


Washington— fet noise threatens to return this year as a major operational 
problem that could hamper the domestic trunkline industry in its vital 
struggle to keep costs in hand. 

The running argument of many airline pilots— that anti-noise procedures 
compromise the safe operation of a jet transport— won congressional recogni- 
tion when Sen. A. S. Mike Monroney (D.-Okla.). chairman of the Senate 
aviation subcommittee, announced he would hold hearings to resolve the 
issue (AW Apr. 9, p. 43). Openly skeptical of certain anti-noise flight profiles 
for the past year, Sen. Monroney said that anything that tends to narrow the 
margin of safety available to a pilot cannot be tolerated. 

The sensitivity of legislators t 


fact that jet noise bothers their constitu- 
ents was reflected last week in a bill 
introduced by Sen. Kenneth B. Keating 
(R.-N.Y.). If enacted, this law would 
order the Federal Aviation Agency ad- 
ministrator to cooperate with public 


But it would not empower FAA to 
tell the airlines, "Only X-amount of 
noise can be made within X-distance of 

With jet costs holding at high levels, 
net 1961 losses in excess of $34 million 


Federal Avi 

would “direct the adi 
move forward with vigor and imagina- 
tion" and put “the full weight of con- 
gressional support" behind anti-noise 
efforts, Sen. Keating said. 


Act of 1938. The bill million bill they claim to pay each y 
11 ' ' ' ■ ' " for noise abatement is all they can afford. 

But the volume of noise around the na- 
tion's larger terminals is being turned 
up as carriers expand their jet fleets. 
And the U. S. Supreme Court reaf- 


firmed last month that the loud, un- 
wanted sound of an aircraft can “take” 
another’s property as surely as a thief. 

Higher airport charges, night operat- 
ing restrictions, mandatory purchase 
and installation of high lift devices, pro- 
longed litigation or perhaps other cost 
items that would slow the industry's 
return to financial health could fol- 
low these two developments. 

As the open-window summer season 
approaches, the complex questions at 
issue involve who will bear the burden 
of lowering jet noise to a level most 
courts will tolerate? Or, if noise cannot 
be suppressed the required amount, who 
will compensate those injured by it? 
Can the industry avoid paying such 
compensation by tightening the anti- 
noise approach and departure proced- 
ures pilots now fly? 

Airport operators, especially those in 
charge of the big hub terminals, have 
begun mapping a bold legislative pro- 
gram apparently designed to shield 
themselves from future damage suits. 
If even the substance of their recom- 
mendations passes Congress, federal 
liability for jet noise will be firmly estab- 
lished, and either the Federal Aviation 
Agency or Congress— not the courts— 
will prescribe acceptable noise levels for 
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Concurrently, within Air Line Pilots 
Assn., new leadership is challenging the 
wisdom of procedures published in No- 
vember, 1960, to define the maximum 
maneuvers an aircraft can perform to 
reduce noise. Speaking for those who 
feel such procedures represent a less 
safe way of operating essentially unfor- 
giving aircraft, Capt. John C. Carroll, 
ALPA’s first vice president, told Avia- 
tion Week: 

"A young pilot in flying school 
would be washed out promptly for copy- 
ing the techniques we arc asked to use 
to hold down 707 and DC-8 noise. 
Management, the FAA and the airport 
operators constantly urge us to swoop 
unnoticed out of the sky, discharge our 
passengers quietly and, by using climb 
and power reduction techniques that 
under any other circumstances would 
endanger our licenses, 7.oom silently 
back into the clouds.” 

During most of 1960 and 1961, FAA 
and organized aviation groups insisted 
that noise was a "problem second only 
to safety,” but with no sense of urgency. 
Industry’s anti-noise efforts proceeded 
at a slow, steady pace. American Air- 
lines retrofitted all of its 707-1 20s with 
turbofan powerplants, but no other 
U. S. carrier followed suit. A new FAA 
rule laid down guidelines for local noise 
abatement takeoff and landing proce- 
dures. Some carriers sought to reduce 
turbojet compressor whine by installing 
so-called hush kits. Delta Air Lines 
bowed to the Port of New York Author- 
ity and agreed to abide by, rather than 
test in court, the Port's elaborate anti- 
noise rules. FAA sent Federal Housing 
Administration criteria to use in grant- 
ing mortgages on dwellings near airports. 

Behind the resurgence of noise as a 
national issue are these forces: 

• Trend of recent federal and state 
court actions, especially the controver- 
sial U. S. Supreme Court ruling last 
month in Griggs vs. County of Alleg- 
heny (AW Mar. 12. p. 319).' 

• Residential encroachment on airports 
that lack protective buffers of pre-zoned 
land, as well as airport encroachment 
on old residences through expansion 
projects. 

• Steady phase-in of more than 323 tur- 
bojets by U. S. airlines since October. 
1938. Of these, less than half now 
have, or are programed to get. turbo- 
fan powerplants. 

• Relative stand-still in the state-of-the- 
art of sound suppressor development 
coupled with a shortage of financially 
meaningful airline interest in high-lift 

• Crash of an American Airlines 707- 
123B at New York International Air- 
port Mar. 1 . shortly after the turbofan- 
powered jet completed a transition from 
noise abatement to standard instrument 
departure procedure. 

Jet exhaust noise— not compressor 


whine— originates in the shear between 
the hot gases expelled hv a turbine and 
the surrounding air. The strength of 
this sound increases rapidly as jet ex- 
haust velocity is increased. In the tur- 
bofan engine, power is absorbed from 
hot gas exiting the turbine and used to 
turn a fan. Jet velocity on the Pratt & 
Whitncv JT3D turbofan. for example, 
is lowered from 2,130 fps. to 1,510 
fps. as one result of this absorption 
process. The higher thrust-to-weight 
ratio afforded by the turbofan also 
makes possible steeper angles of climb 
after takeoff. Thus the turbofan helps 
abate noise in at least two ways. 

In the Criggs case, the original plain- 


tiff brought suit in 1933 against Alle- 
gheny County, the operator of the 
Greater Pittsburgh Airport, to recoup 
damages lie said were caused by the 
noise of arriving and departing airline 

The Mar. 3 decision of the Supreme 
Court acknowledged that the pertinent 
facts of the case had been stated ac- 
curately by a lower court, which found 
that “regular and almost continuous 
daily flights . . . have been made . . . 
directly over and very, very close to 
plaintiff's residence." During these 
flights, the plaintiff's household was un- 
able to sleep "even with car plugs and 
sleeping pills," the decision said. The 
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windows of the home would "frequently 
rattle and at times plaster fell down 
from the walls and ceilings.” As a re- 
sult, the health of the plaintiff and his 
family was "impaired," and all were 
“compelled to sleep elsewhere” at times. 

About 3,250 ft. separates Griggs' 
former home from the beginning of 
Pittsburgh’s northeast runway. A 
standard, FAA-approved 40-to-l slope 
gradient marked the runway’s approach 
path. If presented as a plane, this gradi- 
ent extended from the runway's thresh- 
old through a point 11.36 ft. above the 
Griggs chimney. 

The legal question at issue when the 
case reached the Supreme Court was 
whether Griggs was entitled to com- 
pensation because someone had taken 
an air easement over his property. 
While answering in the affirmative, the 
court laid down what a number of in- 
formed lawyers interpret as a narrow 
but very important rule of law. They 
consider this to be its meaning: 

When the tempo of aircraft activity 
near an airport renders property unfit 
for a natural use to which it has been 
put, and this fact is proved, there has 
been a taking of an air easement over 
that property by the airport’s operator 
and the owner of the property is 
entitled to compensation. 

In the 1945 case of United States vs. 
Causby, the Supreme Court held that 
frequent low-level flights of the U. S. 
Army Air Corps over Causby’s chicken 
farm amounted to such a “taking." 
But in the Causby case the Army Air 
Corps was a user of the airspace, rather 
than the operator of a nearbv airport. 
The Air Corps, in the Causby litigation, 
was a tenant of the Greensboro-High 
Point (N.C.) Municipal Airport 
Authority. 

Congress probably was responsible 
for basic distinction between the Griggs 
and Causby cases. When the Causby 
case reached Supreme Court, only "air- 
space above the minimum safe alti- 
tudes of flight” prescribed by the old 
Civil Aeronautics Administration was 
placed in the public domain by federal 
statute. Responding to the Causby de- 
cision, Congress later amended the law 
to read that airspace in the public do- 
main was also to include “airspace 
needed to insure safety in takeoff and 
landing of aircraft.” 

Under this definition, airlines gained 
solid legal authority to operate at glide 
slope and climbout altitudes, while 
liability for the noise they generated 
was shifted to the airport operator. 

The court’s majority flatly rejected 
Allegheny County's claim that the fed- 
eral government was guilty of expropri- 
ating property and should reimburse 
Griggs. The Federal Airport Act, the 
court said, allows the FAA administra- 
tor to approve 50 to 75% of the 
"costs of acquiring land or interest 



pressure levels (SPL) of exhaust noise gen- 
erated by two Pratt & Whitney engines. 
Noise reduction is achieved by lowering the 
speed (V,) at which exhaust gas exits the fan 
engine. let takeoff noise, as opposed to the 
compressor whine associated with lower 

varies directly with the seventh power of 
V,. Takeoff thrust of the JT4A-12 and 
JT3D-1 is almost equal. 

therein or easements through or other 
interests in airspace." Allegheny 
County, in designing the Greater Pitts- 
burgh Airport, "had to acquire some 
property. Our conclusion is that by 
Constitutional standards it did not ac- 
quire enough." An airport without 
adequate "approach areas is not opera- 
ble," the court concluded. 

Reaction to the ease ranged from the 
Air Transport Assn.'s stand, which 
scorned its significance, to that of FAA 
Administrator N. E. Halaby, who re- 
cently hinted that federal aid to air- 
ports may have to be stepped up to 
protect communities from lawsuits 
arising out of the Griggs rule. 

ATA’s analysis of the decision stated 
that "from any viewpoint, there is 
nothing in the Griggs case which is new, 
startling or unexpected.” On three sep- 
arate occasions, however, the ATA in- 
terpretation warned that "public over- 
statement of the significance of the 
case” could open the floodgates of liti- 
gation. ATA’s memorandum, dated 
Mar. 9, reappeared verbatim the same 
day, as a news story, in the National 
Aircraft Noise Abatement Council's 
news letter. NANAC is composed of 
ATA, ALPA and Aerospace Industries 

Reaction to the ruling that probably 
represents a consensus is that the true 
significance of the case will not be 
known until subsequent litigation can 
define circumstances within which air- 
port neighbors can sue and expect to 
collect for noise damage. While this 
framework is being developed, airlines 
undoubtedly will strenuously oppose 
any attempt by airport operators to im- 
pose limitations that might lessen noise 
but handicap the efficiency of their air- 

Concurrently, airline pilots are mak- 


ing it clear that they will not tolerate 
more demanding noise abatement pro- 
cedures and may well seek to repeal 
some of those now in effect. On this 
subject, Capt. Carroll, the only an- 
nounced candidate for ALPA’s presi- 
dency. said this: 

“We will not move farther in a less 
safe direction while studying whether 

ground, steepen our banks, climb at 
dizzier angles or throw away thrust— 
for there are safer ways to reduce 

“Tire aviation industry," Carroll said, 
“will find ALPA a willing partner in 
any effort to perfect high-lift devices, 
sound suppressors or quieter, more pow- 
erful turbines.” But, lie added, airline 
interest in improvements such as 
boundary layer control and slotted 
wings and flaps seems to have evapo- 
rated and only one carrier has con- 
verted its jet fleet to turbofan power. 

“Airlines have ordered jets with spe- 
cific ranges, specific interiors, specific 
costs and specific seating capacities, but 
never, to my knowledge, has an air- 
line linked a purchase to the presence 
of a quiet engine,” Carroll said. 

In all, there are 57 air carrier airports 
with FAA-approved anti-noise pro- 
cedures. Of these, six involve a system 
of preferential runways and nothing 
more; 30 entail special procedures of 
an air traffic control nature: and 21 use 
a combination preferential runway and 
ATC system to abate noise. 

FAA Red Book 

Each calls for maneuvers based on 
standards set forth in FAA's “Red 
Book” on noise— a pamphlet that 
emerged from an Apr. 20, 1960, meet- 
ing attended bv airline, pilot and manu- 
facturer representatives. Sections of this 
pamphlet applicable to the 707, DC-S 
and 880 authorize the following pro- 
cedures: 

• Shallow turns of 5 to 1 0 deg. bank 
at altitudes less than 500 ft. to adjust 
heading to “avoid obstructions or con- 
gested areas." 

• Bank angles of up to 20 deg. above 
an absolute altitude of 500 ft. on takc.- 
off. At 2,000 ft., noise levels arc pre- 
sumed acceptable. 

• Climbout at V, plus 10 kt. to 1,000 ft. 
where, if necessary, power can be re- 
duced to 2.1 EPR (engine pressure 
ratio) on JT3-equipped aircraft or to 
1.9 EPR on aircraft powered by JT4s. 

• Minimum descent angle of 2.5 deg. 
on visual final approach to be initiated, 
if practicable, when aircraft is not less 
than 2,000 ft. above terrain. 

• Takeoff on preferential runway if 
crosswind is not more than 1 5 kt. at an 
angle of 15 deg. or if downwind com- 
ponent is not more than 5 kt. 

Technically, V. is that speed which 
gives the best angle, not the best rate. 
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Cunard Eagle to Begin 707 Service May 5 

First of two Rolls-Royce Conwav-powcred Boeing 707 jet transports purchased bv Cunard Eagle Airways is shown in the airline's 
markings. Aircraft will be used ou'rontes from London to Bcnnuda. Nassau, Miami and Jamaica, with first scheduled flight set for Miami 
on May 5. There wall be three services weekly in each direction. Cunard Eagle, first British independent airline to put jets in service, will 
work with the parent corporation, Cunard Steamship Ltd., to promote a “one-way sea, one-way air" transatlantic tour package. 


of climb in takeoff configuration; it 
must be at least 10% greater than 
the minimum control speed. 

The Red Book containing these pro- 
cedures is careful to point out that 
judgment should be kept in the cockpit, 
and that the pilot always should follow 
the safest course of action he has avail- 
able. It is also true that most of these 
anti-noise procedures lack the force of 
formal civil air regulations, and that 
line captains representing ALPA took 
part in the technical discussions that 
led to their formulation. 

Dissident Faction 

However, those pilots who favor a 
total rc-cvaluation of the Red Book 
maintain that ALPA never endorsed 
the precise procedures it contains, that 
these were unveiled as accomplished 
facts after a few group discussions. Ac- 
cording to this ALPA faction, the dis- 
puted noise procedures are identical 
to those proposed by Pan American 
World Airways in October. 1958, when 
it sought permission from the Port of 
New York Authority to operate 707s 
through Idlewild Airport. Because of 
a four-month ALPA boycott, all of the 
experience on which the Pan American 
proposals was based had been accumu- 
lated by supervisory or “management" 
pilots and hence did not reflect the 
line captain’s viewpoint. 

ALPA critics of the current anti- 
noise procedures also contend they were 
drafted during a period when the 
union was battling former FAA Admin- 
istrator E. R. Quesada’s proposal for 
mandatory pilot retirement at age 60. 
Not only did the pilots lack a broad 
base of turbojet operating experience in 
1958, 1959 and 1960. they also were 
reluctant to admit that anything in 
the cockpit was difficult to perform 
until the retirement issue had been 
decided. 

What probablv arouses the most 
anger within ALPA is its own charge 
that the original anti-noise procedures 
became less optional, more demanding 
and less safe as they found their way 
into the trunklines’ FAA-approved 


operating manuals. Here is one ex- 
ample cited by the pilots: 

FAA’s Red Book says takeoff pro- 
cedures “do not preclude" 5 to 10 
deg. banks at less than 500 ft. to avoid 
congested areas, as well as power re- 
ductions at 1,000 ft. to reduce noise. 
But manuals issued pilots employed by 
a carrier operating JT3-powered 707- 
120s and JT4-powered 707-320s say 
that bank angle while flying at V, plus 
10 kt. should not exceed 15 deg. and 
that thrust reduction should not be 
completed below 600 ft. 

Pilots describe the difference be- 
tween the original F.AA standard and 
the company standard as “typical ero- 
sion," and note that neither places an 
upper limit on the amount of turn that 
can be required at very low altitudes. 

The same carrier’s manual shows that 
normal and standard noise abatement 
takeoff techniques are identical for both 
707 types until 800 ft. is reached. Ro- 
tation is begun 10 kt. before V- on sig- 
nal from copilot. Flaps arc retracted 
from 30 to 20 deg. at 400 ft. V, plus 
10 kt. is maintained to 800 ft. At this 
point, the pilot normally would trade 
climb for airspeed, accelerate to V, plus 
30 kt., retract all flap and, when desired 
climb speed was attained, continue his 
climbout. 

Reaching S00 ft. in a noise abate- 
ment climb, however, a 707-320 pilot 
on this airline would reduce power from 
about 2.5 EPR to about 1 .9. thus losing 
about 33% of his effective thrust. Rate- 
of-climb at this EPR should be 400 to 
700 fpm.. according to the company, 
which cautions pilots: "It is very impor- 
tant to carcfullv maintain the airspeed 
at V. plus 10," for "acceleration at this 
point will destroy the positive ratc-of- 

“After clearing the critical area or 
reaching 2,000 ft.,” this company ad- 
vises. "acceleration to climb speed is 
sometimes a problem, particularly on 
the 120.” As a result, the company 
authorizes a return to dry rated power, 
which can be used no more than 5 min. 
per takeoff. Three minutes of this 
should remain for acceleration beyond 


V, plus 10 kt. at the 2,000 ft. level, 
the company said. 

Testifying before Civil Aeronautics 
Board on what could have led to the 
crash of a 707-123B at Idlewild Airport 
Mar. 1 , veteran American Airlines Capt. 
Hamilton Smith said that the terminal’s 
anti-noise procedure was essentially safe. 
But, Smith added, the word “safety" 
applies to a broad band of operating 
procedures. Within this band, anti- 
noise procedures are very close to the 
boundary' between the safe and the un- 
safe. according to Smith. 

Such rules, he said, allow no cushion 
of time to recognize, analyze and decide 
what action must be taken to cope with 
a cockpit crisis. A pilot needs airspeed 
to handle emergencies involving a sud- 
den loss of power, and he cannot get 
it bv following anti-noise procedures, 
Smith told CAB. 

Example Cited 

To illustrate what Smith meant, V. 
plus 10 kt. for a fully loaded 707-320 
departing a sea level runway on a rel- 
atively hot day is about 175 kt. IAS. 
Assuming that one engine was lost very 
earlv in such a takeoff, a pilot could not 
cope with a subsequent loss of rudder 
boost power, for lus aircraft would be 

alternatives would be limited to reduc- 
ing thrust on the opposite side of the 
aircraft. Another probable response 
would be to push forward on the con- 
trol yoke to avert a stall. But in a 
swept-wing jet transport, any large 
change in attitude to gain airspeed leads 
to sinking, as does substantial loss of 

P The lighter the aircraft, the lower the 
figure for V. plus 10 kt. On short stage 
lengths it can be as low as 1 50 kt. for 
the 707-320. Yet recommended two or 
three-engine climb speed for the trans- 

thrust. 

When reminded that no noise abate- 
ment procedure can legally supersede 
their own judgment in the cockpit, the 
pilots answer that pressure to obey such 
rules is being generated constantly by 
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tlic airlines, some airport operators and 
FAA, At Idlcwild, for example, anti- 
noise takeoff procedure from Runway 
31 L calls for a 20 deg. left turn to a 
290 deg. heading. 

Instructions for executing this pro- 
cedure are included in the pilots’ op- 
erating manuals. A sign at the take- 
off end of the runway repeats what 
should be done. The controller who 
clears the flight for takeoff tells the 
pilot. "In the interest of noise abate- 
ment. do not delay your turn to 290," 
or. according to some pilots, "begin 
your turn immediately" or tighten it. 
Then, if the takeoff still produces what 
the Port of New York Authority consid- 
ers an excess number of "perceived 
noise decibels [PNDB)” the captain is 
likely to receive a letter from his air- 
line asking for an explanation. 

A similar situation prevails in Lon- 
don (AW Mar. 19. p. 42). where TWA 
and Pan American are competitive and 
where the government allows even less 
noise than the Port Authority. To re- 
mind its pilots not to make loud take- 
offs, TWA sends them letters that read: 

"Your night 307/29 December. 
1961, recorded a noise reading of 106 


DBS on Runway 10L, with a reported 
wind of 110/16 knots, temperature 
53.05F. and a takeoff gross weight of 
258,081 pounds. 

"The noise level recorded for this 
flight is considerably in excess of the 
maximum allowable bv the Air Minis- 
trv [110 PNDB davtime. and 103 
PNDB at night]. 

"Your report, outlining the circum- 
stances which contributed to this un- 
usually high noise level, is requested at 
vour earliest opportunitv.” 

Under CAR 60.18. which took ef- 
fect on Sept. 22. a pilot who elects not 
to follow an FAA-approvcd preferential 
runway system also may be ordered to 
furnish wihin 48 hr. a full description 
of his reasons to local FAA authorities. 

When the CAB hearings adjourned 
last month. Capt. E. J. Bcchtold, safety 
chairman of ALPA's Eastern Region, 
called for a "complete review and re- 
cvaluation of Idlcwild noise proced- 
ures. In a letter to Wayne Hendcrshot, 
a deputy assistant FAA administrator in 
New York, Bcchtold asked that the ra- 
dio transmission. "In the interest of 
noise abatement, do not delay turn to 
290 deg.,” be discarded at Idlcwild. 


Hendcrshot replied that New York 
anti-noise and ATC separation pro- 
cedures were being reviewed. FAA, he 
said, would call a meeting this month 
to report on the controversial phrase- 
ology and discuss whether it should be 
retained, deleted or modified. 

Although seemingly unimportant. 
Idlcwild's Runway 31L, where the anti- 
noise turn to 290 deg, is required, is 
14,600 ft. long and last year accounted 
for 66,639 departures or 49.2% of the 
airport’s total. The Port Authority, in 
addition, does not permit jet takeoffs 
between 1 0 p.m. and 7 a.m. unless they 
can be made from a runway that aims 
the aircraft over water. 

Unless a turn to 290 deg. is begun 
about two-thirds of the way down 31L 
on takeoff, jets fly directly over the 
densely populated village of Howard 
Beach. Long Island. And a spokesman 
for the Port Authority told Aviation 
Week that if the turning procedure was 
scrapped, jet use of the airport’s longest 
runway would be banned at night. 

(This is the first of two articles on airport 
noise problems. The second will appear in 
a subsequent issue of Aviation Week.) 


Douglas 2086 Fate Hinges on 125 Orders 


Long Beach. Calif.— Douglas Aircraft 
Co. formally unveiled a full-scale mock- 
up of the Model 20S6 short-haul, twin- 
jet transport designed to operate cco- 
nomicallv on route segments of 250- 
300 mi. (AW Jan. 22. p. 48). 

Outlining a tight time table which 
calls for the first aircraft to be delivered 
to a customer in late 1964. a Douglas 
official said that the company would 
not proceed beyond the present pre- 
liminary design stage until firm orders 
for 125 Model 2086s were on hand. 
Mid-summer is the latest date for go- 
ahead to meet the 1964 delivery'. A tight 
engineering, production and flight test- 
ing schedule will be necessary in order 
to bring the 2086 to customer airlines 
in the same time interval as the com- 
peting British Aircraft Corp. BAC 111. 

Proposed powcrplauts arc two 10,- 
300 lb.-thrust Pratt &■ Whitney JTF10 
A-6 turbofans. Development cycle of 
these engines, Douglas said, is parallel 
to the development schedule of the 
airframe. An alternate engine could be 
the Rolls-Royce Spev RB163-2 which 
is in the same thrust category. 

Maximum takeoff weight of the 
Model 2086 is 69,500 lb. and this and 
all other specifications are very close to 
those reported earlier. Average cruising 
speed on a typical flight stage at 25.000 
ft. is 530 mph. or Mach .76. The de- 
sign philosophy is to keep the maxi- 
mum speed at a reasonable figure and 
concentrate on low speed handling. 
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National Stock Option for Maytag Reported 

Washington— Option to purchase the National Airlines stock of Board Chair- 
man George T. Baker at above-thc-markct prices reportedly has been acquired by 
Louis B. Maytag, Jr., former president and majority stockholder of Frontier Airlines. 

Though Baker’s holdings do not represent a controlling interest, such a sale 
would insure Baker’s cooperation for Maytag to gain a voice in management of 

Baker told Aviation Week that lie would neither “deny nor confirm” persistent 
reports that he has been negotiating the sale of his 10% interest in National Airlines 
to Maytag. Baker added that he would be willing to “sell anything for the right 

Maytag, who recently sold his 67% interest in Frontier to the Goldfield Mining 
Corp. for a reported S3 million, was unavailable for comment and his close 
associates denied any knowledge of the transactions with National. 

Unless announced publicly bv either Baker or Maytag, details of the alleged 
transaction could remain undisclosed until the middle of May. There is no record 
of a large stock sale by Baker, or the acquisition of any holding in National by 
any party in the Securities & Exchange Commission files. SEC spokesmen point 
out, however, that if the sale has been made the commission s regulations would 
not require a filing before May 10. 

Civil Aeronautics Board reports show that Baker owns 165,932 shares of 
Nationals authori/.ed 1.851,823 outstanding shares, plus $450,000 of the com- 
pany's issue of $10.2 million in 6% subordinated convertible debentures. 

In addition. Baker's wife, Irma W. Baker, holds 61.683 shares of stock and 
$256,700 in debentures, according to the airline's 1961 proxy statement. 

Baker resigned as president of National last November, but remained as chair- 
man of the board, and selected his nephew, Robert E. Wicland. as president. 

In another development last week, a former National vice president. Lewis W. 
Dymond, was elected president and director of Frontier Airlines at a stockholders 
incetiug in Denver. Richard C. Pistcll. chairman of the board of Pistcll & Co., 
which has controlling interests in Goldfield Mining, and Willis A. Swan, president 
and chairman of Coldfield and Gctchcll, a subsidiary of the mining corporation, were 
named co-chairmen of the Frontier board of directors. 


Douglas lias designed the aircraft to 
existing state of the art primarily to 
gain high reliability. 

The wing is designed for a maximum 
Mach divergence drag number of .84 
so that stability augmentors and com- 
plicated flight control mechanisms will 
not be needed. Aileron and elevator 
controls will be direct mechanical, no- 
boost system using aerodynamic tabs. 
The rudder will have dual, tandem hy- 
draulic actuators with a mechanical 
backup. Engine driven pumps with 
a.c. electric pumps for backup will 
supply hydraulic power. Electrical sys- 
tem will be a.c. using engine driven 
alternators. Flaps, spoilers, landing gear 
and nose wheel steering will be hy- 
draulically powered. 

Approach speed will be 133 mph., 1 
mph. faster than the DC-7. FAA land- 
ing distance at a maximum permissible 
landing weight of 65,800 lb. at sea 
level is 3,300 ft. 

Model 2086 is designed to carry 74 
coach class passengers, three fewer than 
planned earlier, or 56 first class. Com- 
binations of mixed coach and first class 
also are possible. 

Douglas computes the market poten- 
tial for the aircraft at 400 units in re- 
placement of Electra, Viscount and pis- 
ton-powered equipment. Quoted cost 
of the aircraft is approximately S3 mil- 
lion per aircraft including normal cus- 
tomer options. 


Specifications include: 

• Maximum ramp weight, 69,500 lb.; 
maximum takeoff weight. 69,000 lb.: 
maximum landing weight. 63.SOO lb.; 
operating weight, emptv. 42.1S5 lb. 
and zero fuel weight, 60,000 lb. 

• Fuel capacity. 2,620 gal. 

• Payload (weight limited), 17.950 lb. 

• Rate of climb. 2,900 fpm. 

• FAA takeoff field length at maximum 
gross, sea level. 5,020 ft. FAA landing 
field length at maximum landing 
weight, sea level. 5.300 ft. 

• Landing speed (maximum landing 
weight at 1.25 stall speed), 129 mph. 

Early Action Doubted 
On President’s Plan 

Washington— Airlines have adopted 
a "wait and see” attitude on President 
John F. Kennedy's transportation mes- 
sage (AW Apr. 9, p. 42) on the as- 
sumption that little, if any. action can 
be expected on the proposals this year. 

Only the President’s formation of a 
special merger guidance committee un- 
der the Department of Commerce was 
regarded as a new development by the 
carriers. The balance of the recommen- 
dations, they point out, arc already in 
the fonn of bills now awaiting action in 
Congress. Most observers doubt that 
there is sufficient time for congressional 
action on the measures and predict that 


they may be held over until next year, 
or even shelved indefinitely like many 
other transportation recommendations. 

While the industry generally ap- 
proved the President’s emphasis on less 
government regulation, a majority of 
carriers expressed confusion over the 
appointment of the merger committee. 
Rather than reducing government regu- 
lations, they contend, the addition of 
this committee would seem to “add 
another layer of bureaucracy" over the 
present authority of the CAB. 

In addition, other spokesmen con- 
tend. the committee’s appointment 
could amount to nothing more than an 
"after-the-fact" move since the CAB’s 
current consideration of a proposed 
American-Eastern Air Lines consolida- 
tion can be expected to establish ac- 
ceptable criteria for all future merger 
proposals within the airline industry. 

Kcnncdv’s insistence on lower air 
fares to increase traffic volume also ap- 
pears to clash with other segments of 
the message recommending heavy fuel 
taxes to recapture some of the cost of 
operating the federal airways system 
and a 5% tax on all airline tickets, many 
operators feel. 

On the one hand, the financiallv 
troubled industry faces the prospect of 
significantly higher operational costs 
through the fuel tax proposals, the air- 
lines point out. 

Repeal of the 10% transportation 
tax. also suggested by Kennedy, is par- 
tially offset by imposition of the tax on 

On the other hand, they claim, the 
industry is asked to meet these rising 
costs by charging lower fares, despite 
their unprofitable experience with low 

While the President’s plea for a 
sharp reduction in the industry’s total 
subsidy bill brought no unified objection 
from the airlines, they expressed con- 
cern that any acceleration of the pres- 
ent pace of subsidy reduction might 
injure the future of many airlines. 

The President endorsed CAB legisla- 
tion which would make domestic trunk 
carriers ineligible for subsidy in the 
future, and called for a sharp reduction 
and eventual termination of subsidy for 
the local service airlines and helicopter 
operators. 

Several airline spokesmen conceded 
that the elimination of subsidy for 
trunk airlines has long been expected 
and that it was anticipated the Presi- 
dent might recommend a termination 
of subsidy for the three present helicop- 
ter carriers because of their high sub- 
sidy bills and lack of profit potential 
in the foreseeable future. 

However, they questioned Kcnnedv’s 
directive to the CAB to develop, by 
June 30. 1963, a detailed program of 
subsidy reduction, "with annual tar- 
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Molybdenum is the magic metal for 
missiles, rockets and jet engines. In the 
presence of blasting flame, with metal tem- 
perature of 2500° F and higher, Molybdenum 
has high strength, ductility, chemical stability 
and resistance to erosion. But at ordinary 
temperatures it tends to be intractable. When 
cast or forged by conventional methods, it is 
so brittle at normal temperature that han- 
dling and machining are extremely difficult. 

Molybdenum’s normal temperature 
properties become entirely different when 
it is forged by Cameron technique on Cam- 
eron’s gigantic split-die multiple ram presses. 
No other fabricator, as far as we know, can 
make Molybdenum parts having these prop- 
erties. Cameron forgings can be of intricate 
shapes and thin sections, reducing machining 
to a minimum. Ask Cameron for details. 



SPECIAL PRODUCTS DIVISION 
P. O. BOX 1212 • HOUSTON. TEXAS 


CAMERON’:: 

MOLYBDENUM 

FORGINGS 


Big 1962 Atlantic Traffic Gain Doubted 


By Glenn Garrison 

New York— Despite some predictions 
of greatly increased traffic on the North 
Atlantic this coming summer season, 
the airlines' chances of recovering from 
a disastrous 1961 peak period were 
clouded with uncertainty last week: 

• Group fare decision by the Civil 
Aeronautics Board was expected mo- 
mentarilv. But while some carriers be- 
lieved the fares, if approved, would 
provide a strong stimulus this season, 
others felt the impact of the new plan 
for this summer at least might have 
been lost by the delays in selling it. 

• Advance bookings in general show no 
significant increases over last year at 
this time, although there arc exceptions. 
However, airlines say that the trend to 
later and later bookings is increasing and 
advance bookings arc a poor indication 
of prospects for the season. Further- 
more, the bookings picture this year has 
been complicated bv the uncertainty 
over whether group fares would be avail- 
able during the summer for those who 
wished to take advantage of them. 

• Traffic for the first quarter of 1962 
was up 16% over the same quarter of 
1961. but load factor was off 3%. In 
the 1962 quarter (with March esti- 
mated), the scheduled airlines carried 
341.941 passengers and offered 726.- 
9S1 seats in both directions, a capacity- 
increase of 23% over the same period of 
last year. In first quarter of 1961. traf- 
fic had increased 29% and capacity was 
up 47% over the first quarter of 1960. 
Load factor for the 1961 quarter was 
50%, for the 1962 quarter load factor 
was 47%. 

The soaring increase in seat capacity 
last summer— 37% for the June through 
September peak period— is unlikely to be 
repeated this vear, since the jet fleets 
made their full impact in 1961. Given 
any significant increase in traffic, there- 
fore. load factors should not suffer as 
they did last year. 

Capacity Increase 

Over-all capacity increase this summer 
over last, an Aviation Week survey 
indicates, should range between 1 5% 
and 20%. 

Some airlines report strong response 
to the group fare plan. Pan Am. for 
example, by carlv last month had had 
about 20,000 inquiries and made 10.000 
reservations. But most of the reserva- 
tions are conditional on CAB approval. 
The Board approved the plan only 
through May 31. held hearings earlier 
this month and was expected to issue 
a decision on extending the fares by late 
last week. 

Pan Am’s first group, 32 members of 


a Denver club booked through a travel 
agent, was scheduled to leave yesterday 
for London, where members would dis- 
perse. British Overseas Airways Corp. 
has alrcadv flown a group. Trans World 
earlier this month had booked-condi- 
tionally— 272 groups totaling 9,106 

In its presentation to the Board, Pan 
Am estimated the group plan would 
provide a 10% transatlantic traffic in- 
crease annually for that airline, some 
40,360 passengers. TWA estimated it 
would carry 25,000 passengers this year 
under the plan, of whom 10,000 would 
not make the trip if the plan were not 
available. 

But some airline officials feel that 
the timing of the plan— even assuming 
CAB approves it for the summer— has 
ruined chances for it to make a big 
success this season. International Air- 
Transport Assn., after being stalled for 
some time on reaching any low-fare 
agreement for this year, finally approved 
the plan for groups of 25 or more only 
in early February. It was in that month 
that the first promotional efforts were 
made, and then came CAB's cut-off 
date of Mav 31 until the hearing was 
held and a decision rendered. According 
to one view, IATA is at fault because a 
decision should have been made early 
enough to allow plenty of time for CAB 
to study the plan. 

Adverse Effect 

One official suggested that the delay 
and uncertainty involved in the group 
plan might even adversely affect the 
season as a whole, because potential cus- 
tomers. not being sure whether they 
could book under the plan, might be- 
come discouraged with the idea of a 
transatlantic trip and decide not to go 
at all. 

There continues to be some criticism 
of the plan as a discriminatory fare 
with confusing rules. IATA, subse- 
quent to its approval of the fare, issued 
a memo spelling out more precisely how 
a spontaneous group should be defined: 

“. . .a group formed when all the 
persons of which it is composed arc 
assembled for purposes excluding that 
of the formation of a travel group. Its 
formation must not have been referred 
to previously in writing of any kind, 
including personal notes or letters. It 
must not have resulted in whole or part 
from solicitation by telephone, from 
oral solicitation other than that directed 
simultaneously to the persons assembled 
for purposes excluding that of the for- 
mation of a travel group, or from use 
of any other media of public communi- 
cations including public address systems, 
radio, telegraph, or television . . .” 


In the view of some officials, the 
travel agent is put in a position where 
he must break the rule-if he under- 
stands it in the first place— to stay in 

By and large, however, most officials 
believe the group fares should have at 
least some beneficial effects on traffic 
this year. 

Airline estimates of the season’s prob- 
able traffic vary considerably, but most 
foresee an improvement over last year. 
Among the factors cited, in addition to 
the group fares if approved, are an up- 
turn in the U.S. and European eco- 
nomics, less publicity concerning the 
U. S. balance of trade which may have 
caused fewer Americans to travel to 
Europe last year, lessened political 
tensions, and an accumulated desire to 


Airline Prospects 

Mere are some individual prospects 
for the season: 

• Pan American’s capacity will rise 
about 16% this summer at the peak, 
with 184 weekly flights in both direc- 
tions compared with 1 58 flights last 
year. The airline is estimating a 20- 
25% increase in its summer traffic. Pan 

three oFits 707-32 IB turbofan Boeings 
by the peak and will use them in non- 
stop service to Rome. Reflecting the 
trend to increased sendee at gateways 
other than New York, the airline this 
summer will operate increased frequen- 
cies from Baltimore to Paris via Phila- 
delphia, and add transatlantic schedules 
from Detroit and Chicago. 

• Trans World Airlines will increase 
capacity by about 1 5%. with 92 weekly 
flights in both directions during the 
season's peak period. Traffic forecast 
is for a 30% increase. Among TWA’s 
reasons for optimism arc an increased 
jet fleet for domestic and international 
operations: the domestic jets provide 
better feeder sendees for the transatlan- 
tic routes. TWA also believes its new. 
spectacularly-designed terminal building 
at Idlewild, scheduled to open next 
month, will arouse interest and stimu- 
late customers for TWA. The airline's 
1961 international passenger total repre- 
sented a decline from the previous year, 
so a big percentage increase would not 
mean as much in absolute terms as 
would such an increase from some other 
carriers. TWA. which had nine 707- 
331 jets on the Atlantic route last year, 
this summer will schedule 12. Interest 
in group fares caused large reductions 
in TWA’s charter requests, which suits 
TWA, because it had no more piston 
equipment available for Atlantic char- 
ters. TWA’s traffic has shown an in- 
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The five firsts of Sikorsky’s S-61 


With Sikorsky’s proven S-61, actions speak louder 
than words. For example, the S-61 helicopter is: 

• First to hold five world speed records 

• First to achieve 1,000 hours time between 
overhaul on its dynamic components 

• First twin turbine in military operation 

• First twin turbine to be certified by the 
Federal Aviation Agency 

• First to feature Sikorsky’s Blade Inspection 
Method (BIM) which provides positive blade 
inspection in only 10 seconds 


To these performance and reliability firsts, add 
another advantage: versatility. The S-61 can oper- 
ate from almost any surface — including water, ice, 
snow and mud — to perform a variety of aerial bus, 
VIP transport, utility, drone or capsule recovery, 
and cargo transport missions. It has both cargo 
hook and rescue hoist, Doppler navigational sys- 
tem, and automatic stabilization equipment. In 
addition, all necessary ground training aids and 
tech orders are available. 

Sikorsky’s S-61 is in volume production. It is ready 
now to meet an expanding range of military needs. 


Sikorsky Aircraft 

STRATFORD. CONNECTICUT 



CORPORATION 


crease for each of the past six months 
over the same months of the previous 
year, with an international passenger- 
mile increase of 2 ST. for the period. 
The March. 1962, increase over the 
previous March for the North Atlantic 
was 48.3% in revenue passcngcr-miles 
to a total of 74.442.000. 

• Air France is predicting a traffic in- 
crease for the season of 53%. with a 
capacity rise of about 12% to 5.382 
scats each way during a peak period 
week. Early bookings for June. July 
and August are up 10-13%. Air France 
is scheduling a new Chicago-Paris non- 
stop service and a new Houston-New 
York-Paris service. 

• BOAC will schedule 146 flights in 
each direction during a peak week, up 
about 6%. A 10% or more increase in 
traffic is forecast. BOAC’s capacity was 
up about 23% last year, so an improve- 
ment in load factor is anticipated this 
summer. Bookings arc slightly ahead of 
last year’s. The airline said, if CAB 
approves the group fares, a considerable 
increase in business would result. 

• KLM Royal Dutch Airlines antici- 
pates an increase of 20% in transatlantic 
revenues for the season. Bookings arc 
slightly ahead of last year’s, and a num- 
ber of people interested in group fares 
may be waiting. KLM’s frequency will 
total 28 each way in a peak week, of 
which one daily flight will be an all- 
economy DC-7C. Fast summer the 
schedules were the same except for one 
less jet flight weekly. 

• Lufthansa's capacity will be up by 
5-9%. depending on how traffic devel- 
ops. This should range from 7,064 to 
7.350 scats in both directions during a 
week at the season’s height. 

• Scandinavian Airlines System will hold 
to 21 weekly round trips at New York, 
increase its Los Angeles flights by one 
to a total of seven. Bookings for June 
and July arc lagging while the group 
fare question is decided. SAS had about 
2.000 group fare seats booked when the 
cut-off point came. 

• Alitalia is predicting a 40% increase 
in traffic, with a 33% rise in capacity to 
24 flights each way in a peak week. 
Bookings through July are up 18%. 
Alitalia believes its position in the At- 
lantic competition is especially favor- 
able this year, with six weekly nonstops 
to Rome and daily service to London. 
It also is serving the Chicago gateway 
this year. 

• Trans-Canada Air Lines is increasing 
its all-DC-8 services from 21 flights to 
24 in each direction. TCA reports an 
unexpectedly heavy demand for travel 
under the group fare plan, which the 
Canadian Air Transport Board did not 
set a cutoff date for as did CAB, TCA 
said it had some extra DC-8 time avail- 
able this year for charter, and several 
charters were canceled in favor of group 
fare bookings. 


Electra Crash Award 

Houston, Tex.— Attorneys for Lock- 
heed Aircraft Corp. and Allison Division 
of General Motors last week indicated 
that they would appeal a verdict by a 
Houston’ district state court jury that "the 
two companies were negligent in the 
crash of a Braniff Airways Lockheed Elec- 
tra at Buffalo. Tex., in 1959. The jury 
absolved Braniff from liability in the ac- 
cident and recommended an award of 
S250.000 to the plaintiff in the suit, 
Mrs, Surannc Quick, whose husband was 
killed in the crash. Mrs. Quick had 
asked for S500.000 in her suit against 
Braniff. 

The airline had filed cross-suits against 
Lockheed and Allison. 

The decision may set a precedent for 

fain. Tex. crash and a crash of a North- 
west Airlines Electra at Tell Cits. lnd. 
in I960 and for |>ossib!e follow-on claims 
filed by operators of the Electra who suf- 
fered financial losses as a result of per- 
formance restrictions placed on the air- 
plane by Federal Aviation Agency 
pending modification of the Elcctra's 


Eastern Files Revised 
Excursion Fare Plan 

New York— Eastern Air Lines has 
filed a schedule of summer excursion 
fares in the northcast-Florida market 
which replaces the broad package pro- 
posal it had made to Civil Aeronautics 
Board in February (AW Mar. 5, p. 30). 

The broader package, the Board had 
informally indicated to Eastern was un- 
acceptable because of competitive ob- 
jections. 

National and Northeast have filed 
somewhat similar tariffs. Under the 
new schedule, round-trip day or night 
jet coach New York-Miami fare will be 
S99 during the spring and fall periods 
and $113 during the summer peak be- 
tween June 1 5 and Sept. 3. This dis- 
tinction between the "off" and “peak” 
non-winter periods was a feature of 
Eastern’s original proposals to the 
Board. 

Present comparable day coach fare is 
$146.10. New fares apply Monday 
through Thursday. 

National also has filed for a propeller 
aircraft excursion fare with a New York- 
Miami round trip for $89. The excur- 

number of days for the trip. 

Also a feature of the plans is a half- 
fare rate for children, between the ages 
2 to 17, accompanied by an adult. 
This also was a feature of Eastern’s 
package proposal. 



We give your shipment 
such personal care! 


"Personalized service!”— that's the 
rallying cry of Air France Cargo Spe- 
cialists. They handle every shipment 
as if it were their own. Whether it’s 
big as a girder or small as a chick. 
Shipments move out of our lots-of- 
room freight terminals in New York, 
Chicago, Los Angeles and Houston. 
Then into the 1,700 cubic feet of 
storage space aboard a speedy Boeing 
707 Jet. (Also available in New York: 
Our all-cargo Super H Constellation, 
with extra-big loading doors and 
5,200 cubic feet inside.) Now the 
plane is off to Paris, central point of 
the Common Market area. Inside, 
pressure- and climate-control. Such 
loving care! No wonder we carry car- 
go to more cities in more countries 
than any other airline! See your 
Cargo Agent or Freight Forwarder. 
Or call Air France Cargo Services. 


AIR FRANCE 
CARGO 


WORLD'S LARGEST AIRLINE 


AVIATION WEEK and SPACE TECHNOLOGY, April 16, 1962 



THE CHINOOK’S EASY MAINTENANCE 
IS BASED ON NEGAT IVE THINKING! 

In creating a heavy-duty transport helicopter that can 
really live with the troops in the field, the designers of the 
Boeing-Vertol HC-1B Chinook probed deeply into the 
negative aspects ... the problems and headaches en- 
countered under rugged conditions, far from ground sup- 
port facilities. By overcoming these factors one by one, 
they have arrived at a positive ease of maintainability. 
Thus, the HC-1B, already recognized for what it can do, 
also merits consideration for what it doesn’t need. For 
instance . . . 



All in all, the HC-1B is just about the most self-sufficient 
helicopter conceivable ... as well as possessing outstand- 
ing payload and performance capabilities. 


V E RT OL DMsro/v 


Hughes’ Past Management Barred 
As Northeast Control Case Issue 


Washington— Hughes Tool Co.'s 
management of Trans World Airlines 
before losing control to a three-man 
voting trust will not be reviewed in the 
Hughes Tool-Northeast Airlines Con- 
trol Case (AW Apr. 9, p. 43). Civil 
Aeronautics Board Examiner Merritt 
Ruhlen ordered last week. 

In his ruling. Ruhlen said the present 
issue is whether it is better for an ineffi- 
cient operator to control Northeast or 
for the airline to go bankrupt. Barring 
approval of Hughes Tool control, Ruh- 
len said that subsidy is the only thing 
that could save the airline. So Far. both 
Northeast and Hughes Tool witnesses 
at the hearing have denied any inten- 
tion of seeking subsidy. 

The ruling could strengthen con- 
siderably the position of Hughes Tool in 
its bid to gain control of Northeast. 
However, CAB Bureau Counsel Paul 
Y. Seligson told the examiner the ruling 
made it impossible for the Board to 
make an "intelligent” decision on the 
basis of record. 

Seligson told the examiner that the 
question was whether the public inter- 
est in keeping Northeast alive out- 
weighed interest in maintaining honest, 
economic and efficient management for 
the air transport system. 

Seligson has consistcntlv held that 
the only way to determine how Hughes 
Tool would manage Northeast, should 
CAB allow it to take control, is by 
examining Hughes Tool and Howard 
Hughes' management of their other 
aeronautical interests, notably TWA. 

At present, TWA and Hughes Tool 
are locked in a S366-million anti-trust 
suit in a New York district court over 
alleged attempts to force TWA to buy 
Hughes Tool equipment and counter- 
charges that lending institutions con- 
spired to gain control of the airline 
(AW Eeb. 19, p. 47). 

In a letter to the examiner last Mon- 
day. Seligson said he wanted to cross- 
examine certain key witnesses from 
TWA, Atlas Corp. and Hughes Tool to 
determine whether Hughes or Hughes 
Tool had run TWA in an efficient and 
economic manner. 

He said he believed the evidence 
would show that Hughes had retained 
personal control of equipment manufac- 
ture, design, acquisition, and disposal. 
In addition. Seligson said, he believed 
the evidence would show that Hughes 
had interjected himself into the day-to- 
day operation of the airline, its adver- 
tising and its financing to the over-all 
detriment of TWA's good management. 

As a result of the ruling. Seligson 
told the examiner that he will probably 


not ask for witnesses to be called. Selig- 
son's letter to the examiner had listed 
two past presidents of TWA, Floyd B. 
Odium, past executive director of Atlas 
Corp., which now controls Northeast, 
and several other key TWA and 
Hughes Tool officials as possible wit- 

Raymond Holliday, executive vice 
president, corporate secretary and a di- 
rector of Hughes Tool, testified that in 
May. 1960, TWA began planning a 
Northeast merger. The merger plan 
passed through several studies and man- 
agement changes, culminating in a 
Hughes Tool offer last May to ease any 
money troubles a Northeast merger 
would cause TWA. 

Holliday said the merger plan was 
shelved after last Aug. 1 5. when TWA, 
losing money and involved in anti-trust 
action with Hughes Tool, decided the 
merger would bring more problems than 
it would solve at tnc time. 

Holliday said that during the present 
TWA-Ilughcs Tool litigation it is un- 
likely that Hughes Tool would try to 
negotiate a Northeast merger with 
TWA. 

Holliday reiterated Hughes Tool's 
earlier contention that if control is ap- 
proved the company will provide or ob- 
tain "financial assistance consistent with 
sound business practices.” 

Seligson told the examiner that if 
Hughes Tool were to present a firm 
financial plan that would ensure man- 
agerial independence for Northeast and 
if it were accompanied by voting trust 
or some arrangement to guarantee the 
airline's independence, his department 
would seriously reconsider its position. 

Morse Urges Probe; 
Backs Supplemental 

Washington — Congressional anti- 
trust subcommittees were asked to con- 
duct a full-scale probe of monopoly in 
the airline industry last week bv Sen. 
Wayne L. Morse (D.-Orc.). who 
charged that pending legislation on sup- 
plemental airlines is part of a “blue- 
print" designed to eliminate competi- 
tion and provide a monopoly over do- 
mestic air routes among "four super- 

In a Senate speech. Morse urged that 
Congress delay action on the supple- 
mcntab pending the completion of an 
investigation of the entire airline indus- 
try. including the role of regulatory and 
military procurement agencies involved. 

House and Senate conferees last 
week were still unable to agree on a 


BEA Opposes Awards 

London— Licensing independent air- 
lines to directly compete with the state- 
owned British European Airways would 
force BEA into the red, Anthony H. 
Milward, chief executive said here last 
week. 

Testifying before Sir Arthur Hutch- 
inson. commissioner appointed to hear 
BEA's appeal against award of domestic 
and continental routes to the independ- 
ents (AW Jan. 29, p. 45). Milward said 
implementation of the licenses would 
cause a 7 % drop in BEA’s load factor. 

The airline's secretary, Henry Mark- 
ing, also pointed out that BEA is con- 
tractually committed to nearly $100 mil- 
lion for new aircraft, mostly the dc Havil- 
land Trident, of which BEA has ordered 
24. He contended the Air Transport 
Licensing Board has disregarded this capi- 

In counter testimony. Gerald Gardiner, 
counsel for British United Airways, the 
largest British independent, contended 
that granting all the routes— 14 to Eu- 
rope. 3 to Dublin, and 8 domestic-would 
amount to only 4.4% of BEA’s total 
international traffic. 


compromise bill which would give the 
supplemental carriers permanent oper- 
ating authority. The main points of 
contention are the liberal ticketing 
powers and permanent operating au- 
thority’ provided by the Senate, as op- 
posed to more restrictive and temporary 
authorities in the House bill. 

Morse said the airline industry is ar- 
riving at a “state of total monopoly," 
and emphasized that while lie did not 
support any individual carrier, he was 
concerned over the possibility of elimi- 
nation of competition and a resulting 
concentration of power in the airline 
industry’. 

"It is this which most gravely con- 
cerns me.” he said, "that yve may be 
witnessing the last act in the closing 
of the sky to free enterprise, and the 
unconditional surrender of the airways 
to certain gigantic corporate combina- 
tions. who exert their economic power 
through the magnitude of loans to the 
airlines and through interlocking direc- 
torates between the lenders and the op- 
erating companies," 

Tracing the 13-year history of the 
supplemental airline industry. Morse 
credited these carriers with being the 
fust to introduce low fare transporta- 
tion and other innovations without the 
necessity of subsidy. He said their ex- 
istence had been made difficult by the 
“constant campaign on the part of ma- 
jor airlines to strangle them, and while 
thev have been promised status by both 
Congress and the Civil Aeronautics 
Board, none has received a common car- 
riage certificate on any domestic route. 
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POWERED BY FOUR ROLLS-ROYCE CONWAY TURBOFAN ENGINES 



MEAI LONGER 


RANGE FROM SHORTER FIELDS 
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SHORTLINES 


AIRLINE OBSERVER 

► Merged seniority list compiled by a board of arbitrators for United and 
Capital airlines' pilots does not include United flight engineers, over whom 
the board said it had no jurisdiction. Until June 1, 1966, bids to fly turbine 
equipment will be allocated on a percentage basis. After that date, only 
seniority will govern which pilots fly the lucrative jet trips, the arbitration 
ruling said. 

► British Aircraft Corp. is planning a longer-range BAC 1 1 1 of the 80,000-lb. 
class to meet the varying needs of North American operators, which the 
manufacturer estimates represent a market potential for 250-300 of the 
aircraft. The larger version of the triple-jet aircraft has already been offered 
to Australian operators. 

► Ethiopian Airlines is nearing completion of a $12 million loan agreement 
with the Export-Import Bank to finance two Boeing 720B turbojets. First 
of the aircraft will be delivered in November, to replace the carrier's present 
DC-6s in service to Europe. A credit of S3.1 million from the U.S. Agency 
for International Development, to cover the cost of jet overhaul and support 
equipment, depends on formal signing of the loan agreement. AID also is 
providing $20.2 million for additional aviation facilities within the country 
and improvement of existing facilities. 

► Riddle Airlines now reports that Whitworth Gloster has put “its full 
support" behind the seven AW 650 Argosy freighters purchased by the 
carrier in an effort to “overcome service troubles, increase component lives 
and provide adequate spares and technical assistance." Earlier, Riddle 
claimed these problems were responsible for its inability to achieve a high 
Argosy utilization rate on Logair routes operated by Military Air Transport 
Service (AW Mar. 12, p. 319). 

► Tension over Berlin air corridor incidents has caused the British govern- 
ment to tighten regulations for air traffic entering the Communist-dominated 
territory. Beginning May 1, all British airlines must present to the Ministry 
of Civil Aviation advance data on proposed corridor flights. Meanwhile, East 
Germany contends that such traffic is illegal on grounds that agreements 
for air travel into Berlin were not made by the governments concerned, but 
by their airlines. 

► Russia hopes to gain a dominant position in international aviation by 
1980 with a heavy concentration of service to most of the capitals and 
larger cities of the world. Aeroflot predicts it will be flying “80 to 90 times” 
as many international flights by then, as compared with an expansion of “18 
to 20 times” its present domestic service. 

► Teamsters' bid to .take over representation of 2,200 International Assn, 
of Machinists members at Northwest Airlines brought about a new contract 
agreement last week after the intervention of IAM's airline division head, 
Frank Heisler. Terms of the contract, which do not include flight engineers, 
are subject to ratification by the members. Contract details were not 
announced. 

► British Minister of Aviation Peter Thomeycroft apparently is winning an 
argument over night jet flights from London-Heathrow Airport (AW Feb. 
5, p. 45). By limiting jet movements between 11 p.m. and 7 a.m. to only 
1,500 during the period between Apr. 1 and Oct. 31 and ruling that the 
estimated balance of 500 must depart from London-Gatwick, his edict has 
forced British European Airways and other operators to cancel or resched- 
ule a high percentage of their Heathrow operations. 

► Allegheny Airlines' interest in a Convair 430-530 replacement is centering 
on the Douglas Model 20S6 and British Aircraft Corp, 1 1 1 twin-jet, short- 
range transports. Allegheny will re-equip with Convair 330s while it returns 
five 530s to D. Napier & Son (AW Mar. 12. p. 321). BAC 111 or 2086 
would be acquired about 1964-65 if possible, according to current plans. 


► Allegheny Airlines has begun a no- 
reservations commuter sendee between 
Washington-Philadelphia and Philadcl- 
phia-IIartford at fare reductions of 13 
and 26% respectively. Washington- 
Philadelphia fare is $10 and Philadcl- 
phia-Hartford fare is SI 1.82, both plus 
tax. The airline operates 15 flights 
daily among the three cities. 

► Delta Air Lines will begin through 
plane sendee four times weekly between 
Los Angeles and San Juan, P. R. via 
New Orleans on May 2. During the 
same week Delta will also begin through 
plane sendee twice weekly between Los 
Angeles and Caracas via New Orleans 
and Montego Bay, Jamaica. Convair 
880s will be used on the new flights. 

► Central Airlines reported 22,239 pas- 
senger boardings in February— a 93.6% 
increase over the same month last year. 

► Flying Tiger Line reported a net loss 
of $328,396 for the last six months of 
1961. The airline attributes the loss to 
the high cost of placing its 10 Canadair 
CL-44 airfreighters into sendee. The 
airline expects to raise its annual reve- 
nues from S28 million in 1961 to $45 
million this year. 

► Japan Air Lines has begun sendee be- 
tween Tokyo and Europe with its re- 
cently delivered series 50 DC-8 jet 
transport. The series 50 aircraft will re- 
place an earlier DC-8 which will bo- 
used on Japan Air Lines’ transpacific 
flights. The airline is scheduled to add 
two weekly flights on its Los Angeles- 
Honolulu-Tokyo route and a new 
weekly Honolulu-Tokvo flight. 

► Northwest Airlines reported a net loss 
of $517,156 during February'. Operat- 
ing revenues for February- were $9.3 
million and expenses were $10 million. 

► Piedmont Airlines carried 38,390 pas- 
sengers during March— a 21% increase 
over the same month last year. 

► REA Express and Pan American will 
begin a low-cost joint air-surface freight 
service between the 38 mainland states 
and Hawaii on Apr. 30. Shipments will 
move via REA surface carriers to Los 
Angeles. Portland. San Francisco, and 
Seattle and be flown to Honolulu by- 
Pan American. Rates will be competi- 

► Trans-Texas Airways reported it car- 
ried 30,122 passengers during March. 
13.3% increase over the same month 
last year. 
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Rolls-Royce turbine engines fly more than 15,000 hours every 
day in airline service; their operating experience now totals 
more than twenty million engine hours. These engines have 
been chosen by more than 100 airlines and over 100 other civil 
operators. They power over half of the turbine airliners in 
service or on order in the western world and hold world 
record times between overhauls (overhaul lives) for all three 
types of turbine engine— prop-jets, turbo-jets and by-pass jets. 


ROLLS-ROYCE turbine engines 

ROLLS-ROYCE OF CANADA, LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q- 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AEROENGINES • MOTORCARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 
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Supersonic Transport Simulator Tested 


for supersonic transport handling quali- 
ties investigation: 

• Cruising flight stability and control 
qualities arc simulated dynamically m 
a machine having four degrees of mo- 
tion; roll, vaw, pitch and lateral acceler- 
ation. A cockpit is mounted on a cen- 
trifuge arm, 50 ft. in length. Three 
angular degrees of freedom are provided 
—roll, pitch and yaw— by gimbal-mount- 
ing the enclosed cockpit. Linear accel- 
eration is provided bv moving the simu- 
lator around the track. Installed, but 
not working, is a second degree of linear 
motion in the vertical achieved by mov- 
ing the cockpit vertically. 

• Approach and landing simulator con- 
sisting of a stationary cockpit with flight 
simulated by servo-driven instruments 
and a closed-circuit television display 
projected onto a screen mounted ahead 
of the cockpit. 

Care must be exercised in operating 
the cruise simulator. Simulation of 
abrupt power loss on an outboard en- 
gine produces lateral accelerations of up 
to ig and can “cneratc nausea, espc- 
ciallv after a meal. 

The cockpit in the cruise simulator 
contains more or less standard instru- 
mentation with the inclusion of a A 
Mach meter and sideslip meter. Two 
throttles are used which control the 
outboard engines, which are the most 
critical. For convenience, a control 
stick is installed rather than a wheel. 
Stick buttons are used to stop the 
simulator if the need arises. 

The problem is started with the ma- 
chine in a trimmed condition for flight 
at 70,000 ft., Mach 3 and indicated 
speed of 417 kt. Stability of the simu- 
lated aircraft can be varied bv the ad- 
justment of potentiometers at the ana- 
log computer with zero pot settings 
corresponding to "damper off” opera- 

Prior to closing the hood on the sim- 
ulator cockpit, lap and shoulder har- 
nesses are snugly fastened, a restraining 
strap is buckled around the chest and 
a crash helmet is donned. This apparent 
overcautious procedure later was justi- 
fied when simulated engine failure 
produced the aforementioned Sg side 
accelerations. The machine is capable 
of maximum angular velocity of 2.5 
rad./sec., maximum angular accelera- 
tion of 2.5 rad./sec/sec. and maximum 
radial acceleration of 6g. 

Engine cuts at cruise speed seem 
to be one of the more critical emer- 
gencies which concern aerodynainicists 
about the supersonic transport. Not 
only will the loss of an engine produce 


sonic transport simulators at Ames and 
from thorough discussion of the simula- 
tor program with research scientists M. 
D. White. M. Sadoff and R. S. Bray 
and with engineering test pilot G. E. 
Cooper, Chief of Operations at NASA- 
Ames. 

To date, only a handful of pilots 
have had the opportunity to fly the 
supersonic transport simulators at Ames 
mainly because the simulators have not 
yet been brought to the prescribed 
state of development. Within a short 
time, Ames' researchers will seek to 
have as many pilots as possible spend 
some time in the simulators in order 
for their opinions to be integrated into 
handling-quality requirements. Specifi- 
cally sought will be pilots with exten- 
sive experience in supersonic aircraft 
and large multi-jet aircraft, including 
airline captains, military pilots and ex- 
perimental test pilots. 

Simulator Program 

Under consideration in the simulator 
program is a typical supersonic trans- 
port design consisting of a low aspect 
ratio delta wing carrying four pod- 
mounted engines. A canard control 
surface is used for longitudinal control. 
Variable gcometrv wing planforms also 
are considered. Static and dynamic sta- 
bility derivatives for this configuration 
were obtained in wind tunnel tests of 
typical delta-canard models. 

Two simulators arc in use at Arnes 


Moffct Field, Calif.— Aerodynamic 
stability and control characteristics in- 
herent in most supersonic transport 
designs under consideration are of such 
poor quality that effective, highly relia- 
ble stability augmentation systems 
probably will be needed throughout all 
'flight regimes. 

Preliminary results of piloted simu- 
lator studies here at the National Aero- 
nautics and Space Administration's 
Ames Research Center reveal that the 
supersonic transport probably will be 
marginally controllable by the pilot 
without artificial stability at subsonic 
speeds in good weather. Such condi- 
tions would not be acceptable for safety 
reasons, however, and either design 
compromises must be made to provide 
satisfactory handling qualities or opera- 
tion with one or more axes of stability 
augmentation working at all times must 
be accepted. 

If the latter course is chosen, it would 
avoid economic penalties in perform- 
ance stemming from design compro- 
mises. but vast improvement must 
be forthcoming in the reliabilitv of 
stability augmentation systems (SAS). 
Reliabilitv of the one axis SAS— vaw 
dampers-in today's jet transports falls 
far below that required for a full-time, 
no-go system. These conclusions were 
gathered by this Aviation Week pilot 
during extensive “flying" in the super- 
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a yawing moment due to loss of thrust 
but expulsion of the shock wave within 
the engine inlet adds a further moment 
which about doubles the initial yaw- 
ing moment. Simulaton of the yaw 
ing moment by lateral accelerations 
realistically reproduces the effect felt 
in the cabin of a large supersonic trans- 
port wherein the pilot may be located 
80 ft. ahead of the center of gravity. 

For the purpose of the problem, 5 
deg. of yaw at cruising speed was con- 
sidered to be the structural limit. With 
SAS on. it was not difficult to keep 
yaw within limits but regaining a zero 
yaw rate after engine cut without the 
benefit of the SAS was very difficult. 

structural failure were exceeded nearly 

It was during these yawing maneu- 
vers that the advisability of flying the 
simulator before a meal became appar- 
ent. After the initial lateral accelera- 
tion, a constant velocity must be main- 
tained by the simulator carriage in 
order that the pilot does not experience 
an opposite acceleration as lie would if 
the carriage stopped. This results in 
whirling around the track at a moder- 
ate rate with attendant radial accelera- 
tion, which physically is discomforting. 
Then too. once the yaw rate is zeroed 
out, the simulator is moving with con- 
stant velocity and while the instru- 
ments indicate to the pilot that he is 


under steady-state flight conditions, the 
movement of the carriage wheels over 
the tracks can be felt causing one sense 
to belie the other. 

Nonnal maneuvers with all engines 
running were easily performed with the 
SAS operating. The high indicated 
airspeed resulted in very slow turning 
rates even at moderate bank angles. 
Also, slight changes in longitudinal 
trim resulted in large changes in alti- 
tude making it difficult to hold alti- 
tude. Effect of induced drag resulted 
in noticeable changes in airspeed as the 
aircraft banked and slight incremental 
g forces were imposed. 

With the SAS turned off, handling 
qualities became much worse espe- 
cially in the directional axis. Failure of 

sented' 1 since' it' was ’assumed Tnlikeh 
that all three axes of the SAS would fail 
simultaneously. 

In general, the opinion prevails 
among pilots who have tried the simu- 
lator that it would be inadvisable to 
continue the flight if one or more axes 
of the SAS failed. Level of damping 
in the yaw, roll and pitch axes would 
have to be augmented to a much higher 
value than that possessed by the air- 
craft inherently. Consideration could 
be given to accepting some perform- 
ance degradation to achieve better aero- 
dynamic damping if a high level of 
increase was not desired, but to make 


the aircraft fly satisfactorily, NASA sci- 
entists conclude that the basic damp- 
ing derivatives would have to be aug- 
mented bv 1 5 times in vaw, 6 times in 
roll and 5 times in pitcli. 

Even to reduce controllability to the 
bare minimum level, the derivatives 
would still require augmentation to 
four, three and two times the natural 
level in yaw. roll and pitch respectively. 
Configurations necessary even to achieve 
the minimum levels would result in 
greatly increased lift drag ratios result 
ing in unacceptable performance degra- 
dation. Stability augmentation systems 
therefore appear to be a necessary evil 
for the supersonic transport anti the 
problem will be to increase reliability 
which experience has shown to be poor. 

Some stability augmentation also 
seems unavoidable for the low end of 
the supersonic transport speed regime. 
During Aviation Week’s stay at Ames, 
approximately 50 simulated instrument 
approaches and touchdowns were flown 
in the landing simulator. One third of 
these were with the computer set to 
reproduce handling characteristics of a 
contemporary four-engine, subsonic jet 
transport and the remainder with the 
computer making the simulator behave 
like a supersonic transport in the delta- 
canard configuration. 

Cockpit section of the landing simu- 
lator is a salvaged nose section of a 
C-134, an experimental version of the 
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Sea Anchor in the Sky Eject an unbal- 
anced escape capsule at supersonic speed and it would 
tumble wildly with deadly consequence to the pilot. Pacific 
Division provides a "Sea Anchor” for North American's B-70 
capsule by the ballistic rotation and extension of stabilization 
booms into balancing position using a propellant charge. The 
subsequent ejection of a drogue chute from the extremity of 
each boom provides the necessary steadying effect for the 
main chute to open. Result: pilot floats to earth and comes to 
rest in a safe-exit attitude. □ This is another example of 
Pacific Division's specialized skill and experience in propellant- 
actuated systems. Equally effective systems have been devel- 


oped for stores separation, launchers, escape and jettison 
systems. Let us apply this ability toward solving your prob- 
lems. Consultations are invited. 


PACIFIC 


|a DIVISION 


HOUSTON FEARLESS CORPORATION 

24060 Crenslmw ttlvt!.. Torrance. Calif. / SP 5-1211 


C-123 with boundary layer control. 
Ahead of the stationary cockpit is a 
screen onto which a closed circuit tele- 
vision picture is projected. A Dalto 
visual simulator which uses a model 
runway and a servo-driven camera pro- 
vides the image for projection of a 
runway as it would appear when emerg- 
ing from a 200 ft. ceiling with one- 
half mile visibihtv. rhe simulator can 
be flown down to touchdown which is 
depicted by a rapid fall-through of the 
nose. It can even be guided along the 
runway with the rudder down to mini- 
mum rudder-effectiveness speed. 

Conventional cockpit instrumenta- 
tion is provided with a three-axis gyro 
horizon integrated with course director 
needles. A small index to the left of 
the gyro can act as a slow-fast indicator 
which is helpful when trying to main- 
tain a precise airspeed. 

Experience first was gained in the 
simulator by flying the typical subsonic 
jet transport. A Phugoid oscillation, 
also typical of the simulated transport, 
was evidenced by a long-term longi- 
tudinal oscillation. Some lateral/direc- 
tional instability, Dutch roll, was evi- 
dent and while the handling qualities 
of the simulated aircraft left much to 
be desired, it was typical of the actual 
flying hardware. No yaw damper cfffcct 
was simulated as this is turned off prior 
to landing. 

Landing Attempt 

The problem is started 7 mi. from 
touchdown at an altitude of 1,300 ft. 
on the centerline of the localizer. Nor- 
mal ILS procedure is used with the 
1LS information either presented on a 
separate ID 249 instrument or on the 
Flight Director superimposed on the 
gyro horizon. The latter presentation 
was preferred especially when the Flight 
Director needles were servoed to act as 
a "Zero Reader." 

At the interception of the glide 
slope, power was reduced and an air- 
speed of 140 kt. was held with a de- 
scent rate of 750 fpm. Strobe lights 
on the approach began to emerge when 
the aircraft reached about 250 ft. and 
the runway threshold appeared on the 
screen at 200 ft. and i mi. 

Some practice was required to make 
satisfactory touchdowns because of a 
lack of presentation for peripheral 
vision. Thought has been given to 
extending the display so that it covers 
about 60% of the pilot’s forward vision 
rather than the present 50%. It appears 
that peripheral vision is very important 
to judging height above the runway. 
Moderate turbulence and crosswinds 
can be simulated. 

After sufficient practice with a known 
configuration, a prepunched tape is fed 
into the computer which changes flight 
characteristics to resemble those of the 
typical supersonic transport. Two air- 



speeds arc chosen to investigate oper- 
ation on or near the “back side" of 
the power curse. 

At 160 kt., the power required to 
maintain level flight or a constant rate 
of descent varies little with small 
changes in airspeed. At 145 kt., con- 
siderable power must be added to main- 
tain constant altitude rate. If airspeed 
is reduced to 140 kt., power must be 
added to counteract the sink rate. 

Most commercial aircraft do not 
operate on the back side of the power 
curse although this has been done 
successfully by the military. Care must 
be taken m landing in this condition, 
however, or the sudden onset of high 
sink rates can be caused svith slight re- 
ductions in airspeed on final approach. 

Lateral/directional derivatives svere 
not s'aried in the landing simulator 
during flights but at some future date 
svill be evaluated as part of the simu- 
lator program. Derivatives used svere 
based on a model which provided sen- 
sitivity on control in the roll axis and 
somcsvhat sluggish reaction in the longi- 
tudinal mode. The simulated aircraft 
sveighed 390,000 lb. at takeoff and 
landing sveight svas 210,000 lb. it svas 
again a delta sving svith a small canard 

Lift/drag characteristics of the aircraft 
svere altered to produce variations in 
thrust svith velocity for operation on 
the front, bottom and back sides of 
the posver curse. Static margins svere 
altered for the three cases above to 
provide values of 8%, 4% and zero. 

In general, as the speed stability 
moved toward the negative, i.e., lower 
airspeed required more posver, and the 
static margin decreased, the aircraft ex- 
hibited poorer handling qualities. Op- 
erating on the front side of the posver 


curve svith a static margin of 8% made 
the simulator respond like a subsonic 
jet transport but this resulted from losv 
speed design features which would have 
seriously compromised high-speed per- 
formance. More likely, the supersonic 
transport without SAS svill handle more 
like the simulator did svith a low static 
margin on the back side of the posver 


is gyro 


of interest to m 
: director needles oi 
vitched si 


reader. 


stabilit 


important to the pilot. 
Reason seemed to be that less time 
svas needed before detecting an off 
course and cranking in the proper 
amount of correction was automatically 
done by centering the needles. A great 
many more corrections were required 
to keep the needles centered and pilot 
effort svas much more intense but the 
results were better. 

Most of the ILS approaches and 
landings performed bv .' 


l the' 


l dis- 


f attempted in real aircraft under 
similar conditions of weather and han- 
dling qualities. Most generally, align- 
ment svith the tunsvav svas poor and 
tight turns would have been required 
to line up at the last moment. Flashing 
strobe lights on the runway approach 
helped in determining alignment but at 
approach speeds of 160 kt.. too little 
time svas left after visual contact was 
established. 

Despite svhat appeared to be good 
roll rates and ample static stability in 
the longitudinal mode, landing from 
200 ft. ceilings svith i mi. visibility be- 
came a delicate matter. 
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I ALS LABORATORY IN SPACE 


A comprehensive understanding of the reaction of materials to outer space 
an important key to this country's space program. In their study of materials, 
scientists at Lockheed Missiles & Space Company found the problem could be 
most graphically depicted by showing the various environmental factors impinging 
on a simple cube-shaped vehicle. A cube, placed in a noon polar circular orbit, 
would allow unusual isolation of the effects of space on materials; make their 
measurement simpler and more accurate; and offer a built-in control of the results. 
For example: The horizontal surface facing away from the earth would receive 
only direct solar insolation, while that facing the earth would get mostly earth shine 
and earth-reflected solar radiation. This hypothetical model lucidly illustrates 
the effects of such phenomena as: Solar irradiation, sputtering, micro-meteoritic 
erosion, solar corpuscular radiation, auroral radiation and the like. 

Guided by engineers and scientists of outstanding calibre, Lockheed Missiles & 
Space Company has won its place in the forefront of many disciplines in missile 
and space technology. And such progress constantly creates key positions for 
others of proven ability. Lockheed's location in Sunnyvale and Palo Alto on the 
beautiful San Francisco Peninsula is ideal. So is the climate— physical and mental. 
If you are interested in correlating your specialty to one of Lockheed's many 
challenging assignments, please write to: Research & Development Staff, 

Dept. M-37A, 599 North Mathilda Avenue, Sunnyvale, California. 

An equal opportunity employer. 


LOCKHEED MISSILES & SPACE COMPANY 



NEW LEACH HALF-SIZE CRYSTAL CAN RELAY 



It's only .400 inches high, .400 wide and .800 in 
length. This smallest of the Leach relay family is 
also the lightest- only .25 ounces. □ Most import- 
ant is its performance. It gives full-size results in 
low level to 2 amp. switching and is completely in- 
terchangeable (including internal terminal connec- 


wml tions) with standard crystal 
can relays. A wide variety 
of mountings and terminals are available. □ Which 
reminds us, Leach has a complete line of standard 
size subminiature crystal can relays, too. Yes, when 
it comes to relays, any way you look at it, you should 


LOOK TO LEACH CORPORATION 


T-38s Cut Pilot Combat Readiness Time 


By Erwin J. Bulban 

Randolph AFB, Tex.— Combat readi- 
ness time of USAF Air Training Com- 
mand's first class of undergraduates to 
complete basic training in the super- 
sonic Northrop T-38 Talon here should 
be markedly less than any previous class, 
ATC Commander Lt. Gen. James E. 
Briggs said here during graduation ex- 
ercise for Class 62-FZ. 

High-performance characteristic of 
the T-38, which embodies many of the 
handling characteristics of modem tac- 
tical aircraft, including high sink rate, 
high climb rates, high altitude-true air- 
speed navigation and supersonic forma- 
tion (light will permit these students to 
rapidly assimilate the individual charac- 
teristics of the aircraft in the tactical 
units they will join. About half the 
class will go into F-lOOs and half into 
F-102s and therefore will be able to 
start earlier to leam weapon system de- 
livery techniques and tactical opera- 

Students began formal supersonic 
work within five hours after the start of 
training in the Talon. 

Time lag that has been present in 
familiarizing students with actual tac- 
tical aircraft and their weapon systems 
following assignment to units was 
pointed up by several officers here, in- 
cluding Col. Charles E. Yeager, Deputy 
Director of Flight Test at Eduards 
AFB, who indicated that more time 
and money could be saved with use of 
an armed T-38 or an aircraft that could 
perform weapon systems training on the 
undergraduate level. 

The T-38 would lend itself to such 
a program since Northrop already has 
developed a single-seat N-l 56F version 
of the airplane having tactical weapons 
delivery capability. 

As a further indication of USAF in- 
terest in the Talon in providing low- 
cost supersonic training, two General 
Dynamics B-38A Hustler bomber pilots 
will flv the Talon for 10 hr. and evalu- 
ate its usefulness in the supersonic 
bomber training program. 

T-33 Phasing Out 

Class 62-FZ provided several im- 
portant inputs to USAF training and 
test programs in the course of becoming 
the first class to fly at supersonic speeds 
before its members received their wings 
here last month. 

New Air Training Command under- 
graduate program, utilizing the T-37A 
twin-jet for primary and the Northrop 
T-38 for basic, marks the beginning of 
phase-out of the Lockheed T-33A for 
(lie basic training mission. 

For this first class, carrying the Z for 


“test” designation. Air Training Com- 
mand culled 26 students from 62-F 
classes from several schools, seeking an 
average group to get a fair judgment of 
the studcnt-T-38 capabilities, since the 
airplane concurrently was finishing its 
Category 3 test program which evalu- 
ates the airplane on a user basis. Class 
graduation also marked end of the 
Category 3 trials, although some prod- 
uct improvement and other tests will 
be made. 

Under consideration is a proposal for 
windshield and intake duct anti-icing; 
tests will be made on the airplane 
against the new MA-1 pop-up cable 
runway barrier system. 

Aircraft has been checked out against 
the standard wcb-tvpe runway barrier. 
Some minor engineering is also being 
done to prevent in-flight canopy losses, 
including simplification of the canopy 
thrust arm. 

Class 62-FZ, along with other mem- 
bers of 62-F, also pointed up some 
notable efficiencies from the Air Force 
standpoint in its work as a result of the 
new Air Force Undergraduate Pilot 
Training Program under which civilian 
contract schools were phased out of 
the primary training cycle last year. 


Air Training Command states that 
the new system, under which under- 
graduates take all their training at one 
base under a completely military en- 
vironment has paid off in better train- 
ing since the service maintains better 
control of the students and claims an 
improved student-instructor relation- 
ship. Formation flying and low-level 
navigation are now introduced in the 
primary' training phase, providing much 
easier transition for the student, ac- 
cording to ATC personnel here. 

There is also much time saved since 
all the training is done on one field. 
Under the contract system the students 
went to an Air Force base to complete 
training. Students now arc kept in the 
same squadron throughout the under- 
graduate course. Not only are time 
savings due to elimination of "pipe- 
line” traveling important, but the fact 
that the student stays at the same field 
makes it easier when he goes to higher 
performance aircraft because he already 
is familiar with topographical land- 
marks. Exposure to the basic trainer 
airplanes while he is undergoing primary 
training is also credited with providing 
a more efficient environment. 

Class 62-FZ went through 108 days 
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MASTERMIND OF CHECKOUT 


The Eclipse-Pioneer Universal Tester— master- 
mind of checkout— provides fast, complete auto- 
matic checkout of all systems in any missile, 
satellite, aircraft, submarine, or other vehicle. 

In use for Skybolt and specified for the Agena 
program, this example of Bendix® Automatic 
Check-Out Equipment (ACOE) also checks auto- 
pilots, flight control systems, air data systems, 
radar, and every other kind of system for mainte- 


nance at all levels, flight line as well as overhaul. 

The Universal Tester will indicate GO or NO-GO, 
then fault isolate to the sub-system involved. In 
overhaul applications, the Universal Tester will 
fault isolate down to a single module! 

The adaptability of this basic, common denomi- 
nator equipment permits its application to a wide 
variety of system testing requirements without 
extensive redesign. Its availability permits prompt 


delivery. These two factors combined, plus the 
service experience already obtained, provide you 
with a prompt, economical, reliable solution to 
virtually every kind of checkout problem. 

In developing this Universal Tester, and in 
similar programs involving Bendix ACOE for such 
weapons systems as the B-58, Eclipse- Pioneer 
has achieved a thorough capability for ACOE 
project management. Further proof: Bendix' 


experience with the Program Evaluation Review 
Technique (PERT), the management control con- 
cept which predicts problem areas of a program 
in advance. Bendix is operating the PERT sys- 
tem on the USAF's GAM-87 Skybolt program. 

For information on how E-P can best assist 
your operations in every area— whether undersea 
or on it, airborne, or in space— we invite you to 
write, call or visit us in Teterboro, N. J. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



First as a matter of record ... Scotch ' 1 brand Instrumentation Tapes 



Space a problem? Get 25% longer playing time with 
“Scotch” brand Thin-Coat Heavy Duty Tapes! 


"More tape in the same space” tells the story of 
"Scotch” brand Thin Coat Heavy Duty Instru- 
mentation Tapes! For recorders used in airborne, 
shipboard, or data reduction applications, wher- 
ever space is at a premium, these super-thin tapes 
offer 25% more playing time than tapes of standard 
heavy duty coating thickness: or make possible the 
use of smaller recorders. Yet there is improved 
resolution with no sacrifice of backing strength. 

Special high potency oxides in a smooth .18 mil 
coating effect a 60% reduction from standard 
Heavy Duty Tape coating thickness, improve 
head-to-tape contact and high frequency response. 

Heavy Duty “Thin Coats” have an oxide and 
high temperature binder formulation that mini- 
mizes rub-off, withstands temperatures from — 40°F 
to as high as 225 °F. They have 
approximately 1,000 times 
greater conductivity, last a 



minimum of 1 5 times longer than ordinary tapes. 
Silicone lubrication protects against head wear, 
extends tape life. 

A choice of seven Thin Coat Heavy Duty Tapes 
is available, all with .18 mil oxide thickness, and 
polyester backing. The "400" series features long 
wear, excellent high and low frequency resolution. 
The backing: No. 490 is .65 mil. No. 491 is 1.0 mil. 
No. 492 is 1 .5 mil. The "500" series assures sharp 
resolution of extremely high frequencies, with long 
life, smooth travel. The backing: No. 591 is 1.0 
mil, No. 592 is 1 .5 mil. The "900" series, for use on 
Mincom CM-100 and CMP-100 Rccorder/Repro- 
ducers, provides ultra-smooth recording surfaces 
for extremely short wave length requirements. The 
backing: No. 991 is 1.0 mil. No. 992 is 1.5 mil. 

Consult your nearby 3M representative for help- 
ful technical details. Or write: Magnetic Products 
Division, Dept. MCJ-42, 3M Co.. St. Paul I, Minn. 


magnetic Products Division 
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First BAC 111 Fuselage Jig Built 

First British Aircraft Corp. BAC 111 forw ml fit clage side panel jig lias been built at 
Vickcrs-Amistroiigs' plant at Hum. Upper panel incorporates VC. 10 type elliptical passen- 

scction frames at 20 in’pitcli support Z -section stringers to which skin is flush-riveted with 

skin, a construction form used on the Vickers Viscount, Vanguard and VC.to'. Windows 
have Reduxed stiffening panels surrounding the aperture. 


of training at Randolph, divided into 
three catcgorics-flight training and aca- 
demic taking 140 hr. each. Officer train- 
ing subjects totaled 1 59 hr. 

f ormation flying, a total of 38.5 hr., 
involved the largest portion of the flight 
training curricula. Instrument flying 

and T-sS ground instrument trainer 27 
hr. Flight indoctrination totaled 23 hr. 
The course included 30 hr. solo in the 
T-3S, with the average student time to 
solo being 14.5 hr. Minimum time for 
a Class 62-FZ student to solo was 12:50 
hr. 

The course was 10 hr. longer than 
used for the T-33A. but this was 
planned on the conservative side and 
to provide additional formation and in- 
strument training. 

"Wash-out" rate of students was low 
—62-FZ graduated 25 out of the 26 
students who started on the T-38 and 
the class completed the course without 
a single accident. Student wash-out 
rate has gone down markedly from ap- 
proximated a year ago. ATC officers 
noted— from approximately 3S-405? to 
about 25% on the average. This decline 
is also noted as a benefit of revising the 
training system to an all-Air Force oper- 

3 The T-38 hafa more efficient instru- 
ment and control presentation than 
exists on the T-33A-which was adapted 


for training in contrast to the T-3S 
which was specifically designed for the 
job from the start. T-3Ss high rate of 
climb— over 30.000 fpm— is a distinct 
training aid in attaining "working" 
altitude and providing more training 
time than slower climbing airplanes. 

Although a more complex airplane 
than the T-33A. the T-3S has posed 
no major problems on the line and its 
man-hours of maintenanee per flight 
hour are being programed at approxi- 
mately 14 as against 10 for the Lock- 
heed, which has been in service for ap- 
proximately a decade. “Pull-out." 
"plug-in" component replacement con- 
cepts arc widely used in the new air- 
plane to reduce down-time. Other fea- 
tures are single-point high-pressure re- 
fueling and a liquid oxygen system 
requiring only one filling daily, which 
reduces turn-around times. 

With the graduation of Class 62-FZ, 
the undergraduate program utilizing the 
T-37A/T-3S is building up at ATC’s 
seven training bases which are getting 
Talons to replace their T-33As. starting 
with Webb AFB. Big Springs, Tex. The 
approximately 40 airplanes used by the 
first class will remain at Randolph AFB 
for use in instructor training programs. 
Webb AFB is scheduled to have its 
T-3S complement in June. Production 
rate on the T-3S now is approximately 
12 aircraft monthly. 
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First two aircraft arc under construction at Short Brothers & Harland, Ltd., plant in Belfast. Ireland. All fuselage sections have been 
mated on the first airplane, above right. Aircraft is 159 ft. long, powered by four Rolls-Royce Tyne R. Ty. 12 turboprop^ 


First RAF Short Belfast Turboprop Freighters Reach Advanced Construction Stage in Ireland 



Above left, workmen install 


housing on first aircraft for radar and other avionics gcr 
»sc is mated to fuselage, above right. Third nose section 


Since fuselage is pressurized, radar 
i background. 


section is installed after 
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Belfast fuselage sections are built in barrel assembly jigs, below. RAF has ordered 10 planes, with first flight set for early 1963. 





PRODUCTION BRIEFING 


Chance Vouglit Astronautics Divi- 
sion will provide blockhouse and 
ground-support equipment for a new 
Scout research rocket launch facility at 
Pacific Missile Range, Pt. Argucllo, 
Calif., under a $1. 6-million NASA con- 


Babcock Electronics Corp.’s BAP-5 
all solid-state autopilot for target drone 
aircraft has completed three months of 
testing at the U. S. Navy’s Missile Test 
Range. Pt. Mugu, Calif! 


Northrop Corp.’s Ventura, Calif., di- 
vision will produce KD2R-5 radio-con- 
trolled aerial target drones for the 
Navy under a S2. 5-million contract. 

Greenhut Construction Co., Inc., 
Pensacola, Fla., will build a research 
and development facility for the Army 
Ordnance Missile Command at Red- 
stone Arsenal, Ala., under a $4-million 
contract. The new building, first step 
in provision of added in-house capa- 
bility of* eight R&D laboratories, will 
house three new labs and part of a 
fourth. Completion is scheduled for 
September, 1963. 


United Aircraft Corp.'s Hamilton 
Standard Division has completed a suc- 
cessful 30-day continuous test of a 
system for removing waste gas in hu- 
man breath from a manned space ve- 
hicle. The system traps carbon dioxide 
in adsorbent zeolite pellets and expels 
the waste CO,. 

Atlantic Research Corp. has been 
awarded a 5500,000 contract from Jet 
Propulsion Laboratory' to develop a 
17-in. solid propellant spherical motor 
and to study a 36-in. motor. Contract 
is under JP’L’s advanced development 
program, with no application an- 
nounced. 

United Control Corp., Redmond, 
Wash., will supply temperature moni- 
toring and control units for Minutcman 
ICBM guidance and control sections 
under a 5300.000 Boeing Co. contract. 
The units will be used during missile 
storage in underground launch silos. 

Steward-Davis, Inc., Gardena, Calif., 
will provide jet power augmentation 
units and spare parts for India's U. S.- 
built Fairchild C-119 Flying Boxcars 
under a 51 .2 5-million contract from 
the Indian government. 

Douglas Aircraft Co. has formed Vor- 
tec Products Co. to develop, manufac- 
ture and market products employing 
fluid dynamic principles and has ac- 
quired rights to more than a dozen 
such products from Hydro-Mill Co., 
Santa Monica, Calif. New facilities for 
Vortcc, adjoining Douglas’ plant in 
Long Beach, Calif., will be completed 

Ryan Aeronautical Co., San Diego, 
Calif., has received follow-on orders 
totaling S4.75 million for augmentation 
and ground support equipment and 
spares for Navy Q-2C Firebec jet target 

Aero-Space Division of Walter Kiddc 
& Co., Inc., will provide monopropel- 
lant peroxide reaction control systems 
for the Project Syncom communications 
satellite under contract to Hughes Air- 
craft Co. The systems, which will be 
operational for the life of the satellite, 
employ nitrogen gas to pressurize liquid 
hydrogen which in turn is catalytically 
decomposed and expanded through a 
nozzle to produce required thrust. 

Amccl Propulsion, Inc., has been 
established as a fifth operating domestic 
division of Celanese Coqj. of America 
and has been renamed Amcel Propul- 
sion Co. Amcel, formerly a wholly- 
owned Celanese subsidiary, develops 
and manufactures explosive devices, 
propellants and propulsion systems. 


A MATTER OF PRECISION 

Look at one . . . you've seen them all. Lavelle specializes in the produc- 
tion of complex components . . . each unit the exact duplicate of your 
exacting specifications. It's a matter of precision ... in fabrication, 
welding, machining and inspection — in sheet metal craftsmanship. 
Major contractors rely on Lavelle for jet engine, missile and space 
vehicle components and assemblies. Lavelle precision makes the dif- 
ference. Write for brochure detailing Lavelle quality controlled serv- 
ices: Engineering/Production Planning/Sheet Metal Forming/Welding/ 
Machining/Metal Finishing. 



LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N, J. 
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from Mallory Imagination in metals 

Higher sensitivity for guidance gyros 


Squeeze more rotational inertia into a gyroscope rotor, 
and you can make significant improvements in the 
precision of inertial guidance systems for missiles and 
space vehicles. The job calls for unusual materials 
which have both high density and high strength . . . 
and this is an area in which we have specialized 
experience. 

Our Mallory 1000 metal, for instance, is a sintered 
powder composition of tungsten which has been used in 
gyro rotors for some years. It has a specific gravity 
of 16.96, and has tensile strength twice that of mild 
steel. Even denser is Mallory 2000 . . . sp. gr. 18. And 
we have developed newer materials with even higher 
densities. We have also developed a material whose 
coefficient of expansion matches beryllium (often used 
as the hub and shaft material). 


For the extreme rotational speeds to which many 
advanced systems are being designed, we’ve developed 
a series of Gyromet* materials. These high density 
powder metallurgy products have exceptional 
strength, and can be used at rotational speeds up to 
120,000 RPM. 

Perhaps your imagination may be sparked by the 
possibilities of Ultramag* as a rotor material. This 
unusual platinum-cobalt alloy is one of the most 
powerful permanent magnet materials known. It has 
a specific gravity of 15.5 ... so you get a lot of mass 
and magnetism in a single structural element. 

We’U welcome the opportunity to explore solutions 
to space-age materials problems with you. Write to 
Mallory Metallurgical Company, P. O. Box 1582, 
Indianapolis 6, Indiana. 
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Monsanto's dielectric coolants and hydraulic fluids can put big "brains" in small bodies 


Excessive body heat has strange effects on the human brain. Today, the electronic brain relies on bulky, air- 
convection, environmental cooling to maintain critical operating temperatures. Tomorrow's computers will 
have built-in circulating -liquid thermostats — allowing more electronic grey matter in a smaller space. 
Monsanto offers a selection of coolants and hydraulic fluids (over 20 to choose from)— chemically tailored 
for safe, reliable operation of compact electronic circuits. Monsanto's functional fluids can help you design 
tomorrow's high-speed computers to think with a cool head, work with a sure hand ... in a minimum of space ! 


COOLANOL® 35— dielectric coolant. Lubri- 
cates. hydraulically actuates, maintains pinpoint 
heat control Stays liquid through an operating 
range of 500 F. 


A ROC LOR® (ASKAREL) — dielectric /heat 
transfer fluid for computer support equipment. 
Fire - resistant, highly stable for safe, reliable 
operation of compact transformers and rectifiers. 


SKYDROL® — fire-resistant hydraulic fluids to 
actuate tomorrow's streamlined hydraulic com- 
puters. Performance- proved . Skydrol today 
means reliability in the aircraft industry. 



Check your needs 
with Monsanto's 
FLUIDESIGN service: 

1. More job-proven functional 
fluids than any other manu- 
facturer in the world 

2. Design -oriented fluids 
know-how to help you devel- 
op safer, more compact, and 
more reliable equipment 

3. Years-ahead research on 
new types of fluids 

4 . Sophisticated field appli- 
cation experience with fluids 

Be sure to get your fact -packed 
FluiDesign file. Write on your 
letterhead to: 


Monsanto Chemical Company 
Organic Chemicals Division 
FluiDesign Service Dept. 203-K 
St. Louis 66, Missouri 
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Two coaxial rotor helicopter designs of Nicolai Kamov are the Hog (left), and Harp (right). Harp is designed for anti-submarine warfare 
with large white radome housing search radar in chin installation. Movable turret with two 37 mm. cannons is mounted above the radar. 
Pair of air-to-surface missiles are mounted on each landing gear strut. Harp is larger than the earlier-designed Hog which was built pri- 
marily for crop dusting and civil transport. 

New Soviet Aircraft, Helicopter Details Revealed 



New gas turbine-powered version of the basic Mi-4 helicopter design has NATO code-name Hip (left). Fuselage is larger than Mi-4 and 
provides capacity for 24 passengers. Also note additional fuel tanks added in lower fuselage bulges. Arrowhead wing planform of the 
Pavel Sukhoi Fitter design (right) is revealed in these photos taken from underneath formation of these 1,200-mph. fighters. Wing 
plan is basic delta with tips extended, a design Soviets favor for combining efficient subsonic cruise with top supersonic performance. 


Another view of Fitter formation (right) shows large nose air intake for single 22,000 lb. thrust axial flow turbojet. Note horizontal 
tails. First published photograph of new Beriev turboprop-powered flying boat is shown at left. Aircraft is NATO code-named Mail. 
Gull wing with high aspect ratio is typical of earlier Beriev designs. Two turboprop powerplants are estimated to produce 5,600 eshp. 
each. Note wingtip floats, nose-mounted radar and magnetic detection gear protruding in tail stinger. 
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MARTIN EJECTIJET ground effect machine, shown as artist's concept, would travel forward 
at approximately 20 mph. while about a foot off the ground. Air cushion is recirculated. 


Marlin Ejectijet Recirculates 
Air Cushion to Ease Engine Load 


Make your next 
move* with a 
Barber- Col man 
actuator 





Performance-proved through years 
of use in the aerospace industry, the 
Barber-Colman line of electrome- 
chanical actuators offers a wide 
variety of designs to help solve many 
motion problems. Rotary units for 
torques to 6,000 lb-in. and linear 
units for loads to 1,000 lb. Wide 
range of strokes, speeds, envelope 
configurations, and auxiliary devices 
such as switches, clutches, and load 
limiters. Line includes new light- 
weight, compact actuators for extra 
spacesaving, weightsaving advan- 
tages. Complete design and labora- 
tory facilities available to custom- 
engineer electromechanical actuators 
to meet your exact needs. Consult 
the Barber-Colman engineering sales 
office nearest you: Baltimore, Bos- 
ton, Dayton, Fort Worth, Los 
Angeles, Montreal, New York, Rock- 
ford, San Diego, Seattle, Winter 
Park, Fla. 

Barber-Colman Company 



Orlando. Fla.— Martin Ejectijet. a 
ground-effect machine using recircula- 
tion of the air cushion, is nearing roll- 
out and shakedown flights at Martin 
Marietta Corp.’s Aerospace Division 

The man-carrying testbed grew out 
of a feasibility contract funded by U.S. 
Amiv’s Transportation Research Com- 
mand (TRECOM1 starting in January. 
1961. and carrying a delivery date for 
hardware of Apr. 18. 

Basic idea behind the Ejectijet prin- 
ciple is the recirculation of air under 
the vehicle. This is in contrast to other 
GEM designs which generate a cushion 
of air beneath the vehicle and allow it 
to flow outward and away from the base. 
This requires that the full amount of air 
necessary to form the cushion be 
continually generated at all times by 
the powcrplants. In the Martin GF.M, 
most of the air is recirculated and only 
about 5% leaks away continually. Thus, 
once the initial air cushion has been 
established, the powcrplants need only 
furnish approximately 5% of the total 
air flow as makeup air. 

The design uses the periphery of the 
rectangular vehicle as a shroud to di- 
rect and contain the recirculated air. In 
cross-section, this shroud shows as a 
truncated ellipse. Air enters the shroud 
through an ejector nozzle at the inboard 
lower portion, moves up and outward 
through the shroud, and receives turn- 
ing forces as it passes along. It leaves 


the outer rim of the ejector shroud 
with downward and inward components 
of velocity so that its natural tendency' 
is to flow from the outside of the vehi- 
cle toward the center. 

The ejector nozzle action creates a 
low-pressure area upstream of the ejec- 
tion point, which traps the moving air 
and entrains it to go through the cycle 
again. No side curtains are used to con- 
tain the flow, and there is no cross Cur- 

Martin engineers believe the Ejecti- 
jet will show much higher over-all effi- 
ciencies— perhaps as high as 65%— and 
that both stability and control will be 
greatly improved because of the recir- 
culation principle. Model tests, which 
were performed under the first phase of 
the TRF.COM contract, showed great 
promise for the principle; the validation 
of those tests is one major aim of the 
full-scale vehicle work. 

The man-carrying Ejectijet will be 
used to establish basic performance 
data for the type, and to evaluate static 
stability and control efficiency. As a 
test bed. its performance is limited; it 
will hover at about one foot height. 
Martin predicts, and will be able to 
make about 20 mph. over terrain. 

The vehicle is on the order of 12 ft. 
wide and 20 ft. long. 1 he planform is 
rectangular. Powcrplants arc an un- 
specified number of AiRcscarch gas tur- 
bines, furnished by the Army to Martin 
for the testbed. 
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TAPCO 

Thompson Ramo Wooldridge Inc. 


POWER SYSTEMS BY TAPCO -Combining extensive energy -conversion experience with a high 
degree of interface-systems intelligence, Tapco insures that trade-off studies will yield the 
most practical power system in terms o.f specific weight, reliability and operational flexibility. 
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Piston Engine 
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MHD 
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Force washers -unique transducers invented by 
Lockheed — measure load and clamping force 
minute-by-minute 

Born of Lockheed's aerospace developments is a remark- 
able family of measurement devices that is being adopted by 
industry everywhere. Simplest of these is the force washer. 
Shaped like the common washer it replaces, it instantly 
measures and reports clamping force and load to special, 
Lockheed-developed readout equipment. 

Today these force washers are being used in testing of auto- 
mobiles to help produce squeak-proof designs, as well as by 
manufacturers of gaskets to determine correct torquing 
sequence for proper sealing. The Lockheed force washer is 
also in use in the missile industry, building construction, 
and farm equipment manufacturing for a variety of load 
tests. 

Lockheed Electronics' inventive designers have developed 


a complete family of unique transducers for science and in- 
dustry: load cells to simplify weighing up to 100 tons, 
velocimeters to measure the speed of sound in water, and 
position transducers to measure velocity and time of sepa- 
ration of missile stages and remotely control rate of rise 
and fall of missile silo elevators. 

Lockheed's practical packagers have mass-produced these 
instruments in dozens of sizes, configurations and pressure 

Lockheed Electronics' engineering follow-through teams 
work with industrial and military customers to assist in 
transducer applications and to solve special problems. 
The Avionics and Industrial Products group of Lockheed 
Electronics Company, located at 6201 E. Randolph St., 
Los Angeles 22, Cal., invites you to investigate the use of 
these revolutionary transducer's in the development and 
testing of your products. 


LOCKHEED ELECTRONICS COMPANY 

new Jersey A Division of Lockheed Aircraft Corporation 


PLAINFIELD, 


SPACE TECHNOLOGY 



MODELS of 21-man space station, or space laboratory, being designed for National Aeronautics and Space Administration by North 
American’s Space & Information Svstcms Division, arc shown in launch configuration (left) and in fully erected, hexagonal wheel shape 
(right). NASA may attempt to put station in 300-mi. earth orbit in 1966. Astronauts will be able to transfer from Apollo spacecraft 
into the station through locks in the command capsule, shown at hub of wheel. Hub will have nine Apollo docking ports. 

1966 Orbit Planned for 21-Man Station 


Ins Angeles— National Aeronautics 
and Space Administration's 21-man self- 
erecting space station may be placed in 
a 300-mi. earth orbit as early as 1066, 
it was reported here recently at a local 
meeting of the Institute of Radio 
Engineers. 

North American Aviation's Space and 
Information Systems Division has been 
studying the hexagonal-shaped station 
(AW Mar. 19, p. 27) for the past four 
months under a contract (probably a 
cost-sharing one) from NASA, accord- 
ing to Len M. Tinnan, principal sci- 
entist with the company's Military 
Space Systems Group. A booster, 
probably a Saturn C-l or a Titan 3, is 
already assigned to orbit a manned 
space station stemming from the design 
being worked out by North American. 
The station will be designed to operate 
in space for a period of one to two years. 

As it is now envisioned, the station 
will consist of six cylindrical modules, 
each about 75 ft. long and 10 ft. in 
diameter, which will erect on command 
in space into a six-sided wheel. 

A manned command capsule, located 
at the hub of the wheel, will be con- 
nected via three fivc-foot-diamctcr, two- 
section telescopic spokes to the mid- 
points of alternate rim modules. Once 
the station erects in space, the crew can 
pass from the command capsule through 


the spokes and into the rim modules. 

The station will provide about 2.000 
to 3,000 cn. ft. or space for each crew 
man, slightly more volume than is avail- 
able in the average U. S. home for each 
member of a typical family. Crew will 
stand in the rim modules with their 
heads pointed toward the hub which 
faces the sun. 

In the launch mode, the six rim mod- 
ules are bundled together, with their 
long axes parallel, and the bundle 
placed atop a booster. Alternate tops 
and bottoms of the modules are hinged 
to one another. A restraining mechan- 
ism is released in space permitting the 
rim modules to simultaneously spring 
into a hexagonal wheel-shape much like 
a household folding bridge table which 
has spring-actuated legs. 

In this mode and until erection, the 
command capsule is situated atop the 
bundle, with the wheel's telescopic 
spokes pointed downward into the rim 
module bundle. The diameter of the 
rim module bundle will not exceed the 
booster diameter. 

The present space station design, 
which North American refers to as its 
base point configuration, is an out- 
growth of several tries to combine the 
best features of two space station ap- 
proachcs-inflatahlc structures and 
structures composed of rigid mechanical 


sections. Initially, the company con- 
sidered an inflatable structure, the skin 
of which would be as thin as that of a 
beach ball. This inflatable structure 
can be conveniently put into a pic- 
launch package but would require that 
sophisticated equipment be installed 
after erection in space. In addition, an 
inflatable structure would lie subject to 
damage or puncture by meteoroids. 

While the rigid section approach may 
overcome these shortcomings of an in- 
flatable structure, it imposes a greater 
burden on devising a suitable launch 
package. 

One design leading up to the base 
point configuration consisted of six 
rigid rim cans interconnected by inflat- 
able sections and connected from the 
hub to the rim by inflatable spokes at- 
tached to alternate can joints. This 
design in over-all characteristics is simi- 
lar to the base point configuration. Its 
1 50 ft. dia. wheel would rotate about 
the hub in space at 2 to 3 rpm. and 
experiences one-third of one gravity 
force at the rim. An actual working 
model of the inflatablc/ngid design was 
built by North American. 

Solar cell arrays will supply electrical 
power. Three large solar panels will be 
attached to the outside surface of each 
module and coplauar with the wheel's 
plane of rotation. 
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a new criterion for technical service 

The whole spectrum of technical services -installation, testing, equipment 
operation, maintenance, field modification, on-the-job technical training for 
customer personnel -is now available from an organization uniquely suited 
to the job: the new Universal Technical Service Co., Division of Sperry Rand 
Corporation. 

UTEC places highly trained technicians — familiar with the whole range of 
problems encountered in electronic circuits, wiring, laboratory techniques, 
scope analysis, prototype assembly-at the command of military and com- 
mercial customers, anywhere in the world. 

Complementing Sperry's Field Engineering Division, UTEC rounds out one 
of the most comprehensive field support capabilities ever offered in support 
of military and commercial projects and programs. Detailed information on 
your letterhead request. 



:e CO., DIVISION 


SPERRY RAND CORPORATION, WICHITA. KANSAS 


Cooling, Power System 
Proposed for Apollo 

Denver, Colo.— Integrated capsule 
cooling system and accessory power unit 
operating at a maximum temperature 
of 120F is being proposed as a backup 
development for two separate systems 
aboard the Apollo spacecraft. System 
lias been demonstrated by Sundstrand 
Corp.’s Aviation Division. 

The system is named Crvhocycle and 
Sundstrand officials believe it also has 
a good chance of being selected for 
Dyna-Soar 2. operational version of the 
space glider. Cryhocycle uses hydrogen 
stored as an 80% frozen slush to reduce 
its volume below that of liquid hydro- 
gen. The hydrogen is passed through 
neat exchangers to absorb the heat gen- 
erated by the spacecraft system and the 
metabolic heat of its crew. 

Meat from these sources evaporates 
and pressurizes the hydrogen and the 
cold gas is used to drive a turbine or 
reciprocating motor which in turn drives 
an alternator to provide electrical power. 
Apollo proposal is to use a reciprocating 

Sundstrand officials claim the Crvho- 
cycle would be especially useful on the 
lunar surface where daytime surface 
temperatures as high as 250F may re- 
duce the efficiency of the selected 
Apollo thermal control system which 
has outside radiators to dump heat into 
space. 

Apollo accessory power units and 
thermal environment systems are both 
to be located in the service module. 
Sundstrand is asking that the Apollo 
service module be designed to leave 
room for the Cryhocycle unit which is 
somewhat larger than the equipment it 
would replace. If the backup proposal 
is to be accepted, NASA must act bv 
June 1. 




LOW-AMP 3-PHASE CIRCUIT BREAKER 
RESISTS 500 CPS VIBRATION at 10 G ! 

This compact package integrates three miniature push-pull circuit breakers 
to bring unprecedented 3-phasc protection to electronic components and 
cable in the 'A to 10 amp range. An overload on any one phase trips 
all three breakers — and releases the single indicating button. When the 
button stays in, everything’s “A-ok”. 

Tripping response is comparable with the speed of a slow-blow fuse . . . 
2 to 20 sec at 200 c /c rating. Since the KLIXON 7276 breaker is thermally 
responsive, it avoids nuisance trips on harmless current transients. 

For complete performance and test data on the new KLIXON 7276 
3-phase circuit breaker, write for Bulletin CIRB-27. 
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SPACE COMMUNICATIONS 



A pencil of ruby light will slash across the vast continuum 
of space carrying millions of conversations on its solitary beam. 
Philco Research Scientists are busy today developing lasers 
for the next generation of communications systems . . . learn- 
ing how to use the virtually unlimited information-carrying 
capacity of this unique device . . . preparing tO' provide effec- 
tive communications for space probes and manned 
vehicles coasting among the galaxies. Ruby lasers'' are 
typical of Philco's unceasing efforts to increase its leader- 
ship in all areas of coftmunications for defense and industry. 

PH I LCQ 



Communications and Weapons Division • Communications Systems Division • Computer Division • Lansdale Division 
• Scientific Laboratory • Sierra Electronic Division • TechRep Division • Western Development Laboratories 


Space Committeemen Face New Problems 


By George C. Wilson 

Washington— Rep. Olin E. Teague 
(D.-Tc.v.) dug through a mountain of 
mail on his desk and threw down an 
editorial which he said exemplified the 
political price of chairing one of the 
four new House science and astronau- 
tics subcommittees. 

The editorial suggested in the strong- 
est terms that the people in his district 
particularly and the nation generally 
would be far better off if "Tiger*’ 
Teague spent more time on problems 
here on earth than on those in space. 

Yet. as chairman of the Manned 
Space Flight Subcommittee, lie must 
SP to the House floor in a few days and 
hcln persuade his colleagues to let the 
National Aeronautics and Space Ad- 
minstration spend some S5.S billion 
in the coming fiscal year on everything 
from Florida swampland to Venus- 
bound rocket vehicles. 

How well he and other congressional 
leaders meet the political challenges to 
the NASA budget will have a lot to do 
with how much the U. S. spends on 
space. Realizing this. Space Committee 
Chairman Ceorge P. Miller (D.-Calif.), 
who succeeded the late Rep. Overton 
Brooks (D.-La.), this year, rev amped the 
House space committee by breaking it 
into specialized units and encouraging 
their members to do everything possible 
to educate themselves. Some glaring de- 
ficiencies in Congress’ ability to pass on 
multi-billion-dollar space questions 
showed up in the process. 

"I had no background for this job.” 
said Rep. Teague. "I studied animal 
husbandry. And nobody else on the 
committee is a scientist, either. I just had 
to work overtime reading all kinds of stuff 
and got help wherever I eould-NASA. 
the Air Force, industry— everyplace I 
thought I could learn something." 

He also took his subcommittee to 
places like Cape Canaveral to get fur- 
ther background, through briefings and 
on-the-spot inspections. For example, 
the subcommittee held closed hearings 
at Cape Canaveral in an attempt to 
learn what was behind the Air Forcc- 
NASA dispute on the Atlantic Missile 
Range (AW Apr. 9, p, 35). 

The other three subcommittees 
worked much the same way on the 
NASA Fiscal 1965 budget. All told, 
there have been two full committee 
hearings and more than 40 subcommit- 
tee hearings since the House space com- 
mittee began consideration of the NASA 
budget Feb. 21. Approximately 125 
witnesses appeared and more than 2,000 
transcript pages of testimony were re- 


corded. The printed hearings will be 
studied far beyond the confines of Con- 
gress since they represent the most de- 
tailed explanation to date of the na- 
tional space effort President Kennedy 
ordered May 25. 1961. 

Despite all these hearings and home- 
work. most House space committee 
members feel queasy about recommend- 
ing the appropriation of so much monev 
to NASA. Their uneasiness stems pri- 
marily from the strange clement in 
which they have been suddenly im- 
mersed. They have found during the 
space hearings that conventional meth- 
ods of obtaining a clear picture by a 
probing examination of witnesses 
seldom works while questioning an offi- 
cial steeped in the technicalities of pro- 
pulsion. space vehicles or tracking sys- 
tems. The problem is compounded by 
the cold war urgency enveloping NASA 
requests for money. Despite this 
urgency and their lack of technical 
knowledge. House space leaders arc re- 
fusing to give NASA a blank check. 
Prospector Dropped 

"I'm all in favor of accelerating the 
space program as fast as it is logically 
possible to do." said Chainnan Joseph 
E. Kartli (D.-Minn.) of the Space Sci- 
ences Subcommittee, "but I don’t want 
to remain so ignorant about the pro- 


Committee Members 

House Science and Astronautics Com- 
mittee subcommittees, with the chair- 
men listed first: 

• Manned Space Flight. Democrats: 
Reps. Olin E. Teague (Tex.). Emilio Q. 
Daddario (Conn.), Thomas C. Morris 
(N. M.), William F. Rvan (N. Y.); Re- 
publicans: Rep. James G. Fulton (Pa.), 
R. Walter Richlman (N. Y.), Richard L. 
Roudcbush (Ind.). 

• Advanced Research and Technology. 
Democrats: Rep. Victor I.. Anfuso 
(N. Y.). Walter H. Moeller (Ohio). 
David S. King (Utah). James C. Connan 
(Calif.): Republicans: Rep. J. Edgar 
Chcnowcth (Colo.). Charles A. Mosher 
(Ohio), Alphonzo Bell (Calif.). 

• Space Sciences. Democrats: Rep. Jo- 
seph E. Kartli (Minn.), Bob Cascv 

(Tex.). William J. Randall (Mo.). 
Thomas N. Downing (Va .): Republicans: 
Rep. K. William Van Pelt (Wis.). Per- 
kins Bass (N. IE). 

• Applications and Tracking and Data 

Acquisition. Democrats: Rep. Ken. 

I techier (W. Va.). J. Edw ard Roush 
(Ind.). John W. Davis (Ga.), Joe D. 
Waggonncr (La.): Republicans: Reps. 
Jessica McC. Weis (N. Y.). Thomas M. 
Pell; (Wash). 


gram that I overlook those critical areas 
where investigation should be made.” 
This attitude, he said, led the subcom- 
mittee to recommend that the SI 0.4 
million requested for Fiscal 1965 for the 
unmanned Prospector roving lunar 
vehicle be struck from the NASA bud- 
get. Rep. Kartli said by the time Pros- 
pector is ready to flv— NASA estimates 
a launch in 1965— the U.S. will be close 
to putting a man on the moon. Also, 
lie said, by that time the more advanced 
Surveyor unmanned lunar craft will have 
gathered the same type of information. 
Surveyor is slated to make a soft lunar 
landing in 1965. 

Tins selective cutting— a technique 
being followed bv most of the subcom- 
mittees— is in sharp contrast to the ac- 
tions of the full House Science and 
Astronautics Committee, which usually 
met as a whole last year. At that time 
the committee under Rep. Brooks tried 
to give the program what he called “a 
sense of urgency” by authorizing more 
money than NASA requested. 

This year's turnabout from expanding 
lo cutting the NASA budget marks the 
start of the new treatment space bud- 
gets will receive from Congress from 
now on. barring a national emergency. 
No longer will NASA's budget run 
through Congress relatively unscathed. 
But. in the opinion of three of the 
four subcommittee chairmen, this new 
treatment cannot be fully implemented 
until Chairman Miller agrees to hire 
additional staff grounded in science 
and engineering. Right now the eight- 
man space staff consists of four lawyers, 
two former journalists, a communica- 
tions specialist and an Army civil engi- 
neer colonel. Of the eight, onlv Col. 
Earl G. Peacock of the Corps of Engi- 
neers has had extensive training and ex- 
perience in space engineering and sci- 
ence. He is on loan to the committee. 

Subcommittee Chairman Teague. 
Kartli and Victor L. Anfuso (D.-N. Y.) 
contend overseeing space spending is 
different than watching the military 
budget because the space program came 
full bloom before Congress practically 
overnight: there was not the same back- 
log of knowledge to draw upon which 
the House and Senate anned services 
committees enjoy as a result of long 
exposure to the subject. This difference, 
the chairmen argue, makes them especi- 
ally dependent oh their staffs. Onlv 
Chairman Ken Hechter (D.-W. Va.) of 
the Application and Tracking and Data 
Acquisition Subcommittee is uncon- 
vinced that more staff is needed by 
the House space committee. High rant- 
ing Republican members of the com- 
mittee agree with the majority view. 

Rep. James G. Fulton (R.-Pa.), see- 
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LAND, SEA,® OR SPACE.. TALENT THAT BUILDS BETTER DEFENSE SYSTEMS 


Until now, you’ve had to wear polarized or colored glasses 
to see a 3-D picture from a pair of transparencies. You 
don’t any more . . . not with a new stereo viewer devel- 
oped by Goodyear Aircraft Corporation (GAC). 

This new viewer can be used— with the naked eye— for 
military and civilian photo interpretation, for intelli- 
gence, teaching aids and many other jobs. Translational 
controls let you use conventional strip film. You can also 
rotate the image. Viewing screen measures 8" x 10". 
This portable unit weighs only 30 pounds, fits in a x 


14" x 1014" case, sets up and starts operating quickly. 
The stereo viewer, developed to fill an urgent need in 
image interpretation, is typical of our response and capa- 
bility in land, sea, air or space defense systems. 

If we can be of service to you in advanced systems and 
technology... aerospace support equipment... electronic 
subsystems . . . lightweight structures ... or missile re- 
quirements, write Goodyear Aircraft Corporation, Dept. 
914AP, Akron 15, Ohio, or Litchfield Park, Arizona. 






good/year 
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ond ranking Republican, said five per- 
sons with scientific backgrounds should 
be added to the staff. "We have to have 
people who understand these subjects 
and who go and see the facilities, who 
know Canaveral, who know Houston. 
Then they can keep us currcnt." 

Similarlv, Rep. R. Walter Riehlman 
(R.-N. Y.) said “our committee has 
been lacking in a staff that is qualified 
to follow thoroughly these programs and 
be of assistance to members in evaluat- 
ing them." He stressed that he had no 
criticism of the present staff— it just 
needs scientific help. 

The staff question pits the three sub- 
committee chairmen against Chairman 
Miller, who feels the additions should 
be management personnel with scien- 
tific experience rather than professional 
scientists and engineers "who know all 
about psi. And such details." He said 
his committee is so short of office space 
that he does not plan to add more than 
three persons to the committee staff 
this year. 

This difference between the subcom- 
mittee chairmen and Rep. Miller on 
staffing certainly is not major enough 
to wreck committee harmony. But it 
does symbolize two basically different 
approaches to congressional review of 
the U.S. space program. The Miller 
approach— the more generalized one— is 
the technique employed by the House 
Armed Services Committee where Rep. 
Miller served for many years. The other 
approach— more specialized— represents 
tire way newer members of Congress 
hope to satisfy their consciences and 
constituents that the space billions are 
not squandered. Significantly, the age 
difference between Rep. Miller, 71, and 
the second ranking Democrat on the 
committee. Rep. Teague, 52, is 19 years, 
Miller's Plans 

For the immediate future. Chairman 
Miller intends to take his committee on 
extensive field trips to scientific instal- 
lations and then focus national interest 
on such unheralded institutions as the 
National Bureau of Standards. 

Rep. Miller also emphasizes the "sci- 
ence" part of the House Science and 
Astronautics Committee name, declar- 
ing this gives the committee a mandate 
to look into such down-to-earth scien- 
tific developments as monorail transpor- 
tation and air cushion vehicles. 

But what seems certain to become 
the most consuming interest of the 
House space committee is the national 
space program— if for no other reason 
than its very bigness makes overseeing 
it a full-time job. And the unprece- 
dented breadth of interest the commit- 
tee showed in the program this year in 
reviewing the NASA budget indicates 
the House, not the Senate, will become 
the most influential forum for the U. S. 
space program in the years ahead. 




pentaborane 

diborane 

nitronium perchlorate 
hydrazine diborane 

decaborane 
new compounds 




CALLERY for high energy 
by the pound or carload 


Callery offers creative ideas backed up by capability in high- 
energy research, process development, production, energy 
storage and safe handling techniques. The same production- 
technical team that brought boranesfrom laboratory to tonnage 
capacity is ready to work with you. For product literature or a 
discussion, call or write Callery Chemical Company, Defense 
Products Department, Callery, Pennsylvania. Telephone Evans 
^City, Pennsylvania, 3520. 

\LLERY the free world's only borane fuel capability 
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Here’s another reason why 

The Du Pont Metals Center 

is the only refractory metals plant of its kind 


You won'! find another extrusion press 
like this in the U. S. It's the only one 
designed expressly for columbium and 
other refractory metals. 

It's unique in many ways. 

The induction furnace on the left 
provides contamination-free heating of 
the billets prior to extrusion. 

A specially designed rapid transfer 
mechanism quickly shuttles the billets 


to the extrusion press, minimizing con* 
lamination and heat loss. 

The press itself is a high-speed 2750- 
ton unit with maximum ram speed of 
10" to 15" per second at 2300 tons and 
7" per second at 2500 tons. 

This is just part of the remarkable 
Du Pont Metals Center, the only re- 
fractory metals plant of its kind— spe- 
cially developed from top to bottom 


for the production of refractory metals. 

Du Pont produces ingots, billets, 
bars, sheet, strip, plate, tube hollows and 
shaped extrusions. At the Metals Cen- 
ter we are currently producing Du Pont- 
developcd D-14, D-31, D-36 and other 
columbium alloys. The Center can also 
handle conversions for other makers of 
refractory alloys and super-alloys. 

If you are a prime contractor to mili- 


tary and government agencies, or in- 
volved in projects requiring applica- 
tions for refractory metals, we invite 
you to discuss your needs with one of 
Du Pont's experienced metallurgical 
engineers. For a Data Sheet on Du Pont 
Metal Products, write to Du Pont, 
D-2058, Wilmington 98, Delaware. 


THE DU PONT METALS CENTER 

Better Things for Belter living.. . rnrovgh Chemistry 





PROGRESS IN ELECTROLYTIC CAPACITORS 



NOW... 

450-volt ratings 
in foil capacitors 

Save space and weight with new 
General Electric 375- and 450-volt 
single-cell, foil Tantalytic* units 

Now, you can save up to two-thirds the 
space and 85 percent of the weight of 
capacitors presently used in high-voltage 
circuits with one G-E foil capacitor in the 
new 375- or 450-volt ratings. 

New 450-volt units are available in five 
case sizes, of polar design, with capaci- 
tance values from 0.15 to 6 microfarads. 
They are presently rated —55 C to 85 C. 
The 375-volt units are also rated — 55 C 
to 85 C, and are available in seven case 
sizes, in values from 0.2 to 17 microfarads. 
In these new capacitors, as in the full 
line of high-voltage units from 200 volts 
up, General Electric’s experience in build- 
ing foil Tantalytic capacitors assures 
unmatched reliability and performance. 
With the 450-volt units, for example, you 
get a close tolerance of ±15 percent. And, 
after 2,000 hours, capacitance is at least 
90 percent of rated value. 

Data on G-E high-voltage foil capacitors, 
including the new 375- and 450-volt units, 
is found in Bulletin GET-2977. Ask your 
G-E Sales Engineer for a copy today. Or, 
write to Section 430-10, General Elec- 
tric Co., Schenectady, N. Y. 

Capacitor Department, Irmo, South Carolina 
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AVater-fillcd dummy test load is shown supported by upper launch 
structure in the horizontal position. Screwjacks extending from 
rear portion of base to rear legs of upper launch structure can 
elevate rocket to precise firing position in less than 10 min. 


New Scout Launcher Cuts 
Preparation Time in Half 

New launcher for Ling-Tenico-Vought Scout research rockets, 
expected to cut prclauncli preparation time in half, has been 
delivered to National Aeronautics and Space Administration and 
is now being installed at Navy’s Pt. Arguello. Calif.. Pacific Mis- 
sile Range. New Scout launcher will he used by both NASA 
and USAF. Personnel from Air Force are now undergoing Scout 
operations training at Vought’s Dallas plant and at NASA’s 
"'allops Island. Va. facility. Designed by Chance Vought 
Astronautics Division under a contract for approximately $500,- 
000. the new equipment features an 85-ft. derrick-like launcher 
that can lift a fully assembled 72-ft. Scout from the horizontal 
to any desired position. Other key components of the system 
include a 70-ft. assembly and transporter vehicle and a 120-ft.- 
long rail-mounted assembly and servicing shelter. Launcher 
consists of a swiveling base and the launcher structure is hinged 
to the base. Launcher, with rocket installed, is capable of swivel- 
ing HO deg. by means of a 1-lip. motor. 
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TERRAIN AVOIDANCE RADAR BOOSTS LOW LEVEL 
FLIGHT CAPABILITIES FOR HIGH-SPEED AIRCRAFT 

General Dynamics | Electronics “terrain avoidance” radar is a low cost, compact system that 
enables high-speed aircraft to fly ground-hugging penetration missions and land on temporary 
fields in zero visibility weather. Designed for simplicity and low maintenance, the system offers 
the proven advantages of on-boresight, Ku-band radar and a single non-scanning antenna with 
no moving parts. Since the basic unit weighs 40 pounds and can be pod or nose mounted, it 
is especially suited to small high-speed aircraft or drones. Portions of the system can be added 
to aircraft already equipped with radar to provide terrain avoidance capability. For additional 
information, write General Dynamics | Electronics, Dept. C-38, EO. Box 127, San Diego 12, Calif. 
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U.S., USSR to Continue Space Discussions 


By George Alexander 

United Nations. N. Y.— United States 
scientists are cautiously— but optimisti- 
cally-preparing to meet again soon 
with their Soviet counterparts for a sec- 
ond round of discussions on the possi- 
bility of joint U.S.-USSR space ex- 
ploration. 

American scientists, led by National 
Aeronautics and Space Administration 
Deputy Administrator Dr. Hugh L, 
Drydcn. will gather with Soviet repre- 
sentatives. led by Prof. Anatoli A. 
Blagonravov of the Soviet Academy of 
Sciences, either in Washington. D. C.. 
later this month or in Geneva. Switzer- 
land. next month. The meetings will 
be coincidental with either the Commit- 
tee on Space Research (COSPAR) ses- 
sion in Washington Apr. 30 through 
May 10 or the first convening of the 
subcommittees of the United Nations 
Committee on the Peaceful Uses of 
Outer Space in Geneva May 28. 

First two meetings between U. S.- 
USSR scientists and diplomats were 
held recently in New York after Presi- 
dent John F. Kennedy and Premier 
Nikita Khrushchev had exchanged let- 
ters calling for mutual cooperation in 
space activities (AW Mar. 26. p. 23). 

One U. S. source said that the Soviets 
in the first round "were soft-pedaling 
their usual cold-war line.” He also in- 
dicated that the Falks between U.S. and 
Soviet scientists, led respectively by Dr. 
Drydcn and Prof. Blagonravov, had 
been more fruitful than those carried on 


between the two nations’ deputy per- 
manent representatives to the UN— 
Francis T. P. Plimpton of the U.S. and 
Platon D. Morozov of the USSR. 

Of the five areas in space research pro- 
posed by Kennedy and the six by 
Khrushchev where a joint cooperative 
attempt could be made by both nations, 
it appears that U.S. and USSR rep- 
resentatives arc considering a modest 
start with two non-controversial pro- 
grams— meteorological and communica- 
tions satellites. Successful cooperation 
in programs such as these could lead 
in several years to the establishment of 
tracking stations by each nation within 
the other's boundaries or permission to 
land returning spacecraft of one nation 
on the other's territory, should the need 
to do so arise. 

Key Instrument 

Key instrument through which the 
U.S. and USSR have been attempting 
to reach an understanding in the ex- 
ploration of space has been the United 
Nations Committee on the Peaceful 
Uses of Outer Space. 

Created in late 1959 by the UN Gen- 
eral Assembly, the committee had been 
all but given up for dead as the U.S. 
and USSR fought for nearly two years 
over the procedural rules to be followed 
in the committee's operation. The So- 
viets insisted that proposed committee 
actions be adopted by unanimity of the 
committee's 2-1-nation members; the 
U.S. contended that this attitude was 
tantamount to veto power. Tire U.S. 


pressed for rule by the majority, but 
the Soviets rejected this approach as 
an attempt by the U. S. and its allies to 
dominate the committee and impose 
the objectives of the Western-bloc on 
the USSR and its satellite nations. 

The committee, now increased to 28 
members with the addition of Chad. 
Morocco, Mongolia and Sierra Leone, 
counts 12 nations generally regarded as 
pro-West. 8 as pro-East and 8 as neu- 
tral. 

The committee met briefly for the 
first time last November and adjourned 
after electing Dr. Franz Matsch, Austria, 
as chairman. Prof. Mihail Haseganu, 
Romania, as vice-chairman and Geraldo 
dcCarvalho Silos, Brazil, as recording 
secretary. Upon receipt of the commit- 
tee's report on this simple meeting, the 
General Assembly passed a resolution 
which extended the mandate of the 
Committee on the Peaceful Uses of 
Outer Space, commended basic princi- 
ples for space exploration (AW Dec. 1 8. 
p. 32). called for a central UN registry 
of all objects launched into space and 
requested the cooperation of the World 
Meteorological Organization (WMO) 
and the International Telecommunica- 
tions Union (ITU). It also directed the 
committee to meet again no later than 
Mar. 31. 1962. 

U. S. and USSR continued discus- 
sions on committee procedures and fin- 
ally compromised on consensus as the 
method of operation. Dr. Matsch an- 
nounced this agreement on Mar. 19 as 
the committee re-convened for its first 
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PANEL SWITCHES. ..DESIGNED TO MEET 
HUMAN-FACTORS ENGINEERING REQUIREMENTS 


The application of Human-Factors to the engineering 
design of electronic panels and consoles is receiving 
more and more attention today because efficient 
mechanical performance usually depends on efficient 
human operation. 

In applying Human-Factors engineering principles, a 
wide selection of components is necessary. In switches 
important factors are size, operating feel and force, 
mounting means, method of actuation— such as push- 
button, toggle, rotary or rocker. In the MICRO SWITCH 
line there are hundreds of switches in many variations to 


of switches: Lighted pushbuttons, assemblies of 



MICRO SWITCH, FREEPORT, ILLINOIS 



meet nearly every possible Human-Factors requirement. 

Available are varieties of circuitry, electrical capac- 
ities, terminals. For use under severe and hazardous 
environmental conditions, there are heavy-duty sealed 
and explosion-proof switches... and for customized 
panels, multi-circuit miniaturized pushbutton designs 
with miniature lamps under colored buttons. 

No matter what your needs in switches, look to MICRO 
SWITCH. 

See the Yellow Pages for a nearby branch office or 
distributor. Or send for catalogs. 


jjl Honeywell 

H0 " i,wm MICRO SWITCH Precision Switches 




delivering the goods 

Components for a variety of aerospace programs are now being designed, 
built and delivered by Rohr. Antenna structures along with complex satel- 
lite and missile components are a few of the new and exciting product 
lines... all, of course, in addition to volume manufacture of the large 
commercial and military jet aircraft assemblies that Rohr is famous for. 
And all, of course, reflecting great depth of experience in research, 
design and manufacture in the field of metal forming. For the facts about 
metals capabilities and facilities at Rohr write: Mr. A. R. Campbell, Sales 
Manager, Department 102, Rohr Corporation, Chula Vista, California. 





Nine-ton parabolic reflector antenna dish which will track Advent communications satellite 
is installed at Camp Roberts. Calif. A similar dish has been erected at Ft. Dix. N. J. 
Svlvania erected the antenna, designed to track Advent on its 22.300-mi.-altitudc orbit. 


practical working session, saying: "I 
should like to place on record that 
through informal consultations it has 
been agreed among the members of the 
committee that it will he the aim of all 
members of the committee and its sub- 
committees to conduct the committee's 
work in such a way that the committee 
will be able to reach agreement in its 
work without need for voting.” 

In effect, the agreement means that 
the Soviets will honor the prevailing 
attitude of committee members as de- 
termined by private conferences and, 
in turn, the U.S. will not push for 
public showdowns. 

Having found an area of agreement, 
the committee then invited the WMO, 
ITU. the United Nations Educational. 
Scientific and Cultural Organization 
(UNESCO) and the Committee on 
Space Research of the International 
Council of Scientific Unions to par- 
ticipate in the committee’s work. 
Subcommittees Formed 

The committee then turned its atten- 
tion at the end of its 10-day session to 
organization and created two subcom- 
mittees of the whole-the first Scientific 
and Technical and the second Legal. 
Both subcommittees were urged to meet 
at the same time during May and at the 
same place— Geneva— to permit exchange 
of viewpoints. The subcommittees were 
allowed to work out their own agendas 
when thev meet, although both the 
U.S. and USSR offered suggestions. 

The committee agreed to meet again 
at the United Nations either in August 
or September this vear to consider the 
reports of the subcommittees and to 
receive the reports reouested of the 


Gemini Recovery Tests 

North American Aviation’s Space and 
Information Svstcms Division will test 
paraglider recovery system on a model 
o' NASA's Gemini capsule, for which 
it is programed. 

Backup unit for this rccovcrv system 
is an 84-ft-dia. Mercury capsule-type 
parachute system being developed by 
Northron’s Ventura Division for McDon- 
nell Aircraft Corp. A special ejection seat 
for off-the-pad abort of the Gemini 
spacecraft is being designed by McDon- 
nell. but will be developed and qualified 
by a seat manufacturer. 

Gemini’s seat will be similar to the 
Dvna-Soar scat to be built by Weber 
Aircraft Corp. for Boeing. Gemini seat 
will embodv some modifications and 
will flip back to allow astronaut to go 

Hnif-scnle testing of the Gemini seat 
is scheduled to begin in May at Ed- 
yvards AFB to be followed in June with 
full-scale testing at El Centro, Calif. 


WMO and ITU by the previously men- 
tioned General Assembly resolution. 

The WMO specifically was asked by 
the UN to make a study of: 

• State of the art advances required in 
meteorology to provide greater knowl- 
edge of the basic factors affecting cli- 
mate and the possibility of weather 
modification on a large scale. 

• Development of existent weather fore- 
casting capabilities and the rendering of 
assistance to UN member states— 
through regional meteorological centcrs- 
to make more effective use of forecast 
data. 

The International Telecommunica- 
tions Union was asked to outline those 
aspects of space communications that 
would require international cooperation 
and to consider what UN member states 
would have to do in the development 
of their domestic communications facili- 
ties. so as to make effective use of com- 
munications satellites. 


Most UN observers viewed the com- 
mittee's 10-day svorking session as con- 
structive and a hopeful start toward 
genuine international cooperation in 
space. The U. S.. which has long con- 
tended that the Soviets do not divulge 
enough data on their space flights, 
found itself in the embarrassing position 
of providing less data to the UN’s space 
registry than the USSR. The U. S. took 
a literal interpretation of the registry’s 
requirements and submitted data only 
on those satellites and space vehicles 
still in orbit. As a consequence, data on 
the flight of Lt. Col. lohn H. Glenn 
was not offered to the world organiza- 
tion. Soviets, who have never over- 
looked an opportunity of mentioning 
Sputnik 1 or Gagarin’s and Titov's flight 
—or all three in their speeches before 
the UN. submitted data on everything 
they have flown to date, regardless of 
the fact that manv of the satellites have 
long since fallen from orbit (sec p. 97). 
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RAYTHEON at work 


Raytheon radars 

Newer, more powerful radar systems with 
brighter, clearer image display for better view- 
ing are Raytheon developments which make ra- 
dar more useful and practical for industry and 
defense. Accurate and economical large scale 


control missiles, 

radar systems for weather predictions, space 
projects, air traffic control, and military require- 
ments have been made possible through these 
advanced techniques. At Raytheon, research 
is constantly exploring new technologies for 


air traffic... track 

new applications. Radar technology is one 
of Raytheon’s many electronic skills. Through 
simultaneous application of these skills in mili- 
tary and commercial areas, Raytheon is pro- 
viding new and more useful products to 


storms, satellites 

serve you in industry, science, and defense. 
Raytheon Company, Lexington, Massachusetts 




Tracking Missiles and Satellites with High 
Power Radar ihat enables scientists to study the 
performance of space vehicles re-entering the 
earth's atmosphere will be possible with a new five 
million-watt transmitter now under development 
by Raytheon for the National Aeronautics and 
Space Administration. Broad experience in the 
development of highly sophisticated radar systems 
has made it possible to design this exceptionally 
long range, reliable radar transmitter. 



Long Distance Weather Observations for greater fore- 
casting accuracy are accomplished with Raytheon "Storm 
Finder” radar systems now operated by the U.S. Weather 
Bureau. The Storm Finder's 250-mile range and variable sensi- 
tivity permits meteorologists to penetrate the eye of a hurri- 
cane, locate rain, snow and clouds, or predict within minutes 
the arrival of a storm front at a given location. 




Fire-Control Radars for Navy’s Tartar Missile on the first of 
new guided missile destroyers, the Charles F. Adams, DDG-2, 
were developed and produced by Raytheon for the Navy's Bureau 
of Weapons. The radars, which help guide the Tartar missile 
despite enemy evasive tactics or jamming devices, can be used as 
part of the ship’s overall fire-control system to direct the vessel’s 
conventional guns. 


Coast-to-Coast Control of fast, high-flying jet traffic is now pos- 
sible with Raytheon “Flight Tracker” radar systems ordered by 
the Federal Aviation Agency for 51 locations as part of a nation- 
wide radar network. Using greatly increased power and a “bright 
display” radar picture viewing screen, this system gives air traffic 
controllers a continuous flight path and history of all air traffic. 
The equipment tells where the planes are headed, where they 
came from and how fast they’re moving. 


Can RAYTHEON Electronics help you? 





Pilots of U. S. Navy fighting planes will shortly be able to 
rendezvous or fly in formation with greater security under 
a wider range of conditions ... for they’ll know exactly how 
far they are from each other. ■ Air-to-air 
ranging will be added to their present TACAN 
sets with the General Dynamics/Electronics 
-Rochester SC-704 modification kit. No big- 
ger than a "best seller," lighter than the cir- 
cuits it replaces, it permits as many as 5 
planes to judge their distances from a sixth, 
such as a group leader or air tanker. Conver- 
sion time? Negligible -only 3 fast hours. 

And the SC-704 actually improves the 


reliability of the air-to- ground function of the TACAN set 
because the vacuum tube modulator is replaced with a 
new, completely solid-state modulator. ■ Proficiency in 
air and missile-borne ranging equipment 
comes naturally to a division of General 
Dynamics, where the B-58 Hustler and 
Atlas ICBM were born and bred; General 
Dynamics/Electronics— Rochester is today's 
seed-bed of advanced ideas in the technol- 
ogy of navigational equipment and radar 
beacons. ■ Every product we make started 
with a question. We solicit yours. Write 1400 
North Goodman St., Rochester 1, New York. 
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STUMP US 


UAP has accepted challenges in valve design since 
1929. Valves for aircraft and missiles. Valves to 
control fuels, oils, cryogenics, hot gases. Valves for 
high pressures or vacuum. Valves to operate in 
temperatures from —400° F, to 1000° F. Off-On 
or complicated metering valves. By-pass, relief and 
check valves. Regulator, shutoff, measuring and se- 
quence valves. Special valves. One-of-a-kind valves. 
High production run valves. Valves, valves, valves, 
ad infinitum. Now, what's your valving problem? 
If UAP doesn’t already have the answer after 33 


years experience, we can find it. You'll get a precise, 
reliable, long-life valve. The only kind we make. 
Write or phone 224-3841 today. UAP means United 
Aircraft Products. A dynamic, independent com- 
pany in Dayton, Ohio. A name to remember when 
it comes to valves. 

Outstanding opportunities tor qualified engineers. 
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TRIPP* ^he wor ^ s most advanced hybrid 
I IllUka gp/dda computing system; shortens 
engineering schedules by months, saves thou- 
sands in programming costs. If TRICE is applicable 
to your projects, you're already paying for it. 

TRICE is a major advance in computing tech- 
nique offering dramatically increased efficiency 
for your operation. Many problems that may now 
be putting excessive demands on your large digi- 
tal computer and its programming staff can be 


more effectively handled by TRICE... at a frac- 
tion of the cost and without dislocation of your 
other work. TRICE pays for itself in less than a year. 

This powerful hybrid gp/dda computing system 
for real time solution of differential equations can 
be applied to problems found in simulation studies 
...axis transformations ... open loop integrations. 
TRICE provides the accuracy and repeatability of 
the digital computer combined with the speed and 
programming ease of the analog computer. 


Here is an actual 
example, from many in our 
files, of the spectacular savings possible with TRICE. 
A certain transformation problem required two 
months of programming for solution by a large scale 
computer; the same problem was programmed and 
solved on TRICE in just three days. That problem, 
like many others, cannot be solved satisfactorily on 
obsolete analog computers. Space age technologies 
demand accuracy and repeatability beyond analog 


capability plus the computing sophistication 
offered by TRICE. 

TRICE is simple to use. One customer's engi- 
neering staff learned to program TRICE in only 
one morning— from a sales brochure. Such a 
sales brochure would probably be of interest to 
you. Why don't you write for your copy? 

pb: Packard 



PROGRESS IS A HABIT 

Thiokol has broken the size barrier on solids. From Falcon to 
the Nikes, through Sergeant and Pershing to Minuteman. 
These are benchmarks in the progress of solid rocket 
propulsion. Next step: big boosters for space vehicles. 
The history of rocketry is the history of Thiokol, 
whose experience in research, development, produc- 
tion and program management meets the challenge 
of space. Now building the biggest and most power- 
ful solid engines with reliable flight records— 
Minuteman’s first stage and the Nike Zeus booster 
—Thiokol facilities can accommodate immediate 
R & D efforts required in an accelerated space 
booster program. 


TAcoAoe 


FIRST IN ROCKET PROPULSION 

Rocket Operations Center: Ogden. Utah • An Equal Opportunity Employee 





Cockpit Fog Simulator Facilitates 
FAA’s Study of Runway Lighting 


Atlantic City. N. J.— Fog simulator 
mounted in the cockpit of a Douglas 
C-54 testbed aircraft will be used here 
to assist Federal Aviation Agency's 
Aviation Research Development Serv- 
ice (ARDS) in evaluating lighting sys- 
tems for runway approach and toucli- 

Thc simulator, which employs a 
moving strip of coated Mylar film to 
create a steadily-changing fog picture 
in the pilot’s normal visual field, was 
developed by Link Division of General 
Precision, Inc., Binghamton. N, Y. It 
is the outgrowth of a feasibility study 
conducted by Link and Franklin In- 
stitute of Philadelphia under an FAA 
contract. 

ARDS is scheduled to begin a new 
series of evaluation flights here this 
month to check out lighting systems at 
FAA's National Aviation Facilities Ex- 
perimental Center (NAFEC). Test per- 
sonnel are seeking to determine which 
lighting materials, intensities and con- 
figurations are most helpful in mini- 
mum visibility landings. 

Ultimate goal of the program is es- 


tablishment of a standard U. S. runway 
lighting system which later might be 
submitted for consideration as an in- 
ternational standard. 

Smoke Tests 

In previous tests, ARDS attempted 
to use natural fog or to simulate its 
effect by placing smoke generators 
alongside the test runway. Fog and 
smoke, however, create different light 
diffusion effects. Also, there was no 
method available for consistently 
duplicating fog patterns, so test data 
was of relatively little value. 

“The fog simulator should give us 
the ability to conduct controllable ex- 
periments under actual YFR condi- 
tions," says Lt. Col. Richard S. Griffith, 
USAF, chief of the airports section in 
the ARDS experimentation division. 
“We'll have to test all lighting sys- 
tems under the same conditions before 
we can honestly decide which is best,” 
he said. 

The simulator is designed to provide 
this uniformity. Three film rolls, each 
confonning to a different visibility 
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VAP-AIR 


IN-LINE AIR VALVE 

• Compact and Lightweight- 
minimum size in comparison to 

• Fast action, tight closure 

• Only one moving part 

■ Operates at any altitude 

■ Unaffected by ambient tempera- 
tures from — 65°F to +500°F; 
duct temperatures to 1 ,100°F ; 
duct pressures to 300 psi 

• Completely reliable and safe 



valve shown serves a vital function 
in a system for engine bleed air 
antl-lcing. Flange configuration 
can be made to your specification. 
Whateveryourapplication, Vap-Air 
has complete facilities for design, 
development, engineering, manu- 
facturing and environmental test- 
ing of entire systems and a 
complete line of sensors, electronic 
controls, precise voltage regulators 
and electric power controllers. 
Vap-Air has off-the-shelf electro- 
pneumatic and electro-mechanical 
valves, advanced hot-air inline 
valves, pressure regulators and 
heat exchanging equipment. 


COMPLETE CONTROL CAPABILITIES 
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Think fast. 


All computers think fast. But some think faster than 
others. 

The Recomp® computer can save 1760 hours over its 
nearest competitor on a given project. 

This was proven in an actual feasibility study. 

Recomp was designed for speed. It has many features 
that take the waiting out of your work. 

Like built-ins. 

Built-in floating point. Built-in square root command. 
Built-in index register. Built-in conversion from decimal to 

We don't know of any compact computer that has a larger 
word length than Recomp. 40 binary digits per word. Keep 
that in mind for problems such as matrix conversion. 


There is a Recomp to fit your needs (and budget). You 
can lease one from $1,495 (complete with no accessories 
required) to $4,500 a month. Recomp II is for medium- 
scale users. Recomp III is perfect for small-scale needs. 

Recomp’s accessory line and software advantages are 
the most up-to-date in the computer industry. And an 
extensive programming library is available without charge. 

There are a number of small and medium scale comput- 
ers on the market today. Only a few are really outstanding. 
Recomp is one of them.* For the full Recomp story, write: 

AUTON ETIC S ® Industrial Products 
Department 23, 3400 E. 70th Street, Long Beach, California. 
Autonetics is a Division of North American Aviation. 


Recomp 

*No computer feasibility study is complete without Recomp. 
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range, have been developed to date: 

• High IFR-2,000 to 3.000 ft. maxi- 
mum visibility. 

• Medium IFR- 1.000 to 1.500 ft. 
maximum visibility. 

• Low IFR— 400 to 600 ft. maximum 
visibility. 

The 8 in. wide clear film was sprayed 
with a noil-pigmented lacquer which 
lends an effect precisely the same as 
natural fog. Spraying was accomplished 
with a gun automatically controlled by 
a computer. Spray rate was programed 
to coat the film with densities that 
vary as widely as a ratio of 1:60. Each 
roll contains 210 in. of film treated to 
simulate a typical fog pattern— lighter 
at the bottom of the film, denser at 
the top. 

Film density also varies with alti- 
tude. so that higher altitude produces 
a proportionally darker film. Film rolls 
can be changed in a few minutes. 
Simulator Components 

The Link simulator, which has a 
40-amp. power requirement, consists 
of three basic sections: 

• Three analog computers, carried on 
cargo pallets in the C-54’s midsection. 
These arc linked individually with the 
aircraft's altimeter, horizontal gyro 
and vertical gyro. Altitude changes 
sensed from the altimeter trigger sig- 
nals from the computer to the servo 
system which drives the film mechan- 
ism in the cockpit. These signals can 
accelerate, retard or reverse film move- 
ment across the viewing screen to pre- 
sent an accurate fog picture during 
approach and landing. The other com- 
puters. keyed to the attitude gyros, 
work through servo systems to com- 
pensate for pitch and roll by moving 
the screen in vertical and horizontal 
planes, so that the fog picture remains 
constantly in the pilot's direct line of 

• Control pedestal, situated between 
the pilot's and copilot's seats and an- 
chored in the housing normally oc- 
cupied by the autopilot control head. 
The pedestal contains the servo motors 
which power the pitch and roll com- 
pensators and the main simulator con- 
trol panel. 

• Film mechanism, connected to the 
control pedestal. This section houses 
the film drive, film rolls and an infra- 
red photo cell. The photo cell is tied 
into the pitch and roll compensators 
and a small red lamp attached to the 
pilot’s left headphone. The cell follows 
his head movements by tracking the 
lamp and automatically raises or lowers 
the screen to assure that the pilot 
alwavs views objects on the ground 
through the same part of the screen 
while making his approach and landing. 

"This arrangement prevents the pilot 
from subconsciously ‘cheating’ by look- 


Task’s new, lightweight, self-modulating valve 

regulates the mass flow of cabin air discharged overboard, 
thereby maintaining stable compartment pressure. The 
device insures smooth, reliable performance through the use 
of a butterfly valve with modulating control that adjusts to 
varying pressure and flow rate without employing electronic 
servo components. The valve is fully automatic and controls 
the air flow rate in a smooth, continuous line from 55 
pounds per minute at sea level (with virtually no pressure 
drop), to a maximum of 1 pound per minute when the pres- 
sure drop across the valve reaches 2.8 psi. Cam-actuated 
switches may be provided to indicate valve position. A 
manual override feature is available for non-automatic opera- 
tion. For complete specifications, write: Task Corporation, 
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ELECTRO-COMBUSTION 
DEVICES AND SYSTEMS 

for land sea and space applications 


hishear developed Electro-Combustion 

Devices serve a dual function. First, they act as 
high strength fasteners, connectors or as a means 
of containment. Secondly, on command, the 
devices are electrically initiated, releasing ener- 
gies produced by combustion to mechanically 
push, pull, spin, separate, sever, jettison struc- 
ture, components or activate other functional 
systems. 

Ki-Shear’s controlled energy principle uses a 
small charge of low pressure type powder to 
achieve an instantaneous, mechanical action. 
Standard electro-combustion hardware designed 
by Hi-Shear may be used, or the Hi-Shear con- 
trolled energy principle may be applied to cus-- 
tom applications you may have as exampled 
by the release of external stores from aircraft, 
operation of undersea devices, time delay mech- 
anisms, missile tie-down in silo, stage separation 
or for a variety of applications on space vehicles. 



CAPABILITIES A combination of Hi-Shear capa- 
bilities are offered: electronic and ordnance talents 
of an experienced staff; design, manufacturing and 
quality control skills as a long established precision 
hardware manufacturer; as well as complete labora- 
tory facilities for ordnance, metallurgical, physical 
and environmental testing and instrumentation. 
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ing around, over or under the screen.” 
explains Bill Paulsen, a Link senior 
mechanical engineer. Paulsen and 
Arnold Dietrich, senior electronics en- 
gineer from the company, recently in- 
stalled and checked out the simulator 
in the NAFEC aircraft. 

Copilot Role 

The copilot will be used as the 
“guinea pig" in lighting system evalua- 
tion flights using the simulator. The 
screen is positioned directly ■ in front 
of his seat at a range of about 16 in. 
If necessary, the screen can be quickly 
swung back into the space between 
the two seats to leave the forward 
cockpit windows completely unob- 
structed. 

As the copilot makes his approach 
and landing through the artificial fog 
conditions imposed by the Link de- 
vice, Ins actions and responses on the 
plane's controls will be monitored by 
various types of recording equipment 
in the plane and on the ground. 

This recorded data will be analyzed 
by psychologists and technicians to de- 
termine how quickly and how well the 
subject pilot was able to detect and 
interpret different lighting systems- 
or. more precisely, how much help 
each system proved to be in a fog ap- 
proach and landing. 

“As it stands now. one man's opin- 
ion on what’s best in runway lighting 
is just about as good as any other's.” 
Griffith told Aviation Week. “Now. 
FAA is saying— prove it." 

Training Device 

A number of ARDS officials believe 
the fog simulator also offers definite 
possibilities as purely a training device 
—a method of developing and refresh- 
ing a pilot's skill in making landing 
approaches in light or heavy fog cover. 

The NAFEC simulator is the only 
one produced so far by Link. However, 
the company says some foreign coun- 
tries and U. S. companies have ex- 
pressed interest in the device. 

Dr. Robert K. McKclvey. chief of 
human factors research branch in the 
ARDS research division, feels the 
simulator has some potential for sup- 
porting test flights with automatic land- 
ing systems. Such systems are currently 
under development by several com- 

Another possible application for the 
simulator could be support of a pro- 
gram. similar to the present one at 
NAFEC, to evaluate heliport lighting 
systems. Use of the device in such a 
program probably would entail exten- 
sive modification to reduce the simu- 
lator’s over-all size and to widen and 
curs e the viewing screen to comply with 
the configuration of a helicopter cock- 
pit. 


NEW AEROSPACE 
PRODUCTS 



Directional Gyro Indicator 

Indicator developed primarily for 
helicopters and executive aircraft con- 
sists of an indicator and a two-axis, 
self-leveling directional gyro constructed 
of welded, wrought non-magnetic stain- 
less steel to withstand vibration and 

Directional gyro inner gimbal level- 
ing system has a self-contained air level- 
ing arrangement instead of the usual 
torquer and sensing switch systems. 
Pickoff device used in the system may 
be a synchro or potentiometer and is 
positioned on the outer gimbal to in- 
dicate vehicle motion in azimuth as 
measured from a heading reference. 

Electronics Division, Iron Fireman 
Mfg. Co., 2838 S. E. Ninth Ave., Port- 
land 2, Ore. 



Satellite Timer 

New electrochemical timing device is 
designed to turn on satellite and space 
vehicle circuits or other functions at 
predetermined times and to shut down 
these systems once they have completed 
their useful operation. 

The manufacturer says the timer has 
a reliability of 99.9% and useful delay 
time of several hours to as much as three 
years. The device occupies 4 cu. in. and 
weighs 120 grams. Power requirements 
vary from approximately 25 milliwatts 
for delays of several hours to about 4 
milliwatt for a delay of more than one 

Miller Research Laboratories, 2832 
Maisel St., Baltimore 30, Md. 



Is your problem 

RELIABILITY? 


FREBANK COMPANY’S 

leadership is unequaled 
in the design, develop- 
ment and manufacture 
of precision 


REGULATORS 

for 

missiles and rockets 


The Model 4890 Pressure Regulator (illustrated 
above) is a single-stage, pilot-operated device in- 
tended to control pressure m a gas-lilled reservoir. 



Operational Data — Regulated pressure range: 
100 to 300 psig. Regulated pressure tolerance: 
-2 percent with inlet pressure to 500 psig; -4 

sure range: 325 to 3500 psig. Flow rate: 0.025 
pounds per second of nitrogen at 100 psig and 
80°F. Temperature range: -325°F. to +300°F. 
Vibration range: 0-2000 cps at 65 g's. 

The Model 4890 has the following important ad- 

Re"atfveVsmaM 0 "or E a t 'un?t with its capacity and 
capability: (2) No vibration damping devices used, 
thus permitting use ol very minimum number ol 
parts. This provides high degree ol reliability: 
(3) Simple temperature compensation system mini- 
mizes set point drilt . . . providing wide usable 
temperature range. 

This basic design is adaptable to many 


FREBM1K 
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Telstar Facility in Maine Nears Operation 

By Philip J. Klass 
Andover, Me.— Bell System's new 
$10-million communication satellite 
ground terminal nearing completion 
here is expected to be fully operational 
by June, when its Telstar satellite is 
scheduled to be launched. 

A nearly identical facility is under 
construction at Lannion, France, and is 
expected to be completed by August. 

The new facility here, situated in a 
natural bowl created by low mountains 
approximately SO mi. north of Port- 
land, was located in this remote site to 
minimize interference from existing mi- 
crowave facilities and other man-made 

The 340-ton horn antenna, housed in 
a 21 0-ft.-dia. air-inflated radomc (AW 
Feb. 12, Cover and p. 73), currently 
is being used as a radio telescope 
to track stars as a means of checking 
out its performance and the operation 
of an IBM 1620 computer, which will 
be used to orient the antenna during 
communication satellite tests. 

Project Relay Function 
The new Andover terminal will be 
used in tests of the National Aeronau- 
tics and Space Administration's Project 
Relay communication satellite, under 
construction by Radio Corp. of Amer- 
ica. in addition to the Telstar satellite. 

The huge horn antenna, which will 
both transmit and receive satellite com- 
munications signals, will be controlled 
and directed from a one-storv building 
located approximately a quarter of a 
mile away. 

The control center has two small 
tracking antennas. One, a quad-helix 
type, will be used to acquire the satel- 
lite initially by means of its low-power, 
continuously operating minitrack bea- 
con transmitting on 1 36 me. 

This antenna also will be used to 
transmit commands to the satellite to 
turn on its 4.080 me, precision tracking 
beacon. 

Once this has been accomplished, the 
satellite will be tracked by a precision 
S-ft.-dia. antenna, the second located 
at the control center, which is designed 
to establish satellite position to within 
0.02 deg., according to Bell System 
officials. 

Signals from this antenna can be used 
to orient the huge horn into approxi- 
mate alignment with the satellite, but 
precision alignment is achieved by a 
vernier auto-track system operating di- 
rectly from signals received from the 
satellite’s main transmitter. Any slight 






misalignment changes the propagation 
mode through a waveguide attached to 
the throat of the horn, producing an 
error signal used to shift horn position 
slightly. 

Satellite position data from the pre- 
cision tracking antenna also will be fed 
to an IBM-1620 digital computer which 
will calculate ephemeris data on the 
satellite. 

When the satellite's orbital parame- 
ters have been determined with suffi- 
cient accuracy, it is expected that the 
computer will then be used to orient 
the horn antenna based on the pre- 
dicted position of the satellite on the 

Minimizing Noise 

The Andover facility will transmit to 
the satellite on a frequency of 6,390 
me. using a radiated power of 2 kw. over 
a 25 me. bandwidth. Tire receiver will 
use a ruby maser (low-noise amplifier) 
cooled to — 456F. To minimize the 



RUBY MASER, cooled to —456 F. is housed 
in this cabinet in the upper “house" located 
at the throat of the huge horn antenna. Re- 
ceiving and transmitting equipment will be 
located in upper housing at apex of liom, 
while lower house will contain electrical 
controls (see bottom photo, p. 106). 


piek-up of external noise, the ground 
terminal uses a narrow-band receiver 
with a frequency modulation feedback 
circuit which enables it to automatically 
tunc very rapidly to the particular fre- 
quency being transmitted by the satcl- 

Equipment Location 

The transmitters and receivers are 
located in a 28 x 30 ft. metal house 
located at the apex of the horn antenna 
(AW Feb. 12, p. 75). 

The control center, in addition to its 
tracking and computing facilities, con- 
tains consoles and displays which will 


enable Bell Telephone Laboratories sci- 
entists to control the operation of the 
Telstar satellite and to monitor its 
internal performance via telemetry. 

The facility is linked by microwave 
to the Bell System's regular telephone 
landlines and microwave network, 
which will permit a direct link between 
this facility and a smaller receiving sta- 
tion at Holmdcl. N. J. Voice and tele- 
vision signals can be transmitted simul- 
taneously via both the satellite and 
direct land routes for side-bv-sidc com- 
parisons of quality of received signal. 
(For details on the Telstar satellite it- 
self. see AW Mar. 26, p. 73). 


HOLLEY VALVE “ROLLS” 
THE VZ-IO “HUMMINGBIRD” 



The VZ-10 “Hummingbird”, Lockheed’s versatile, high- 
speed research VTOL aircraft now under construction for 
the U. S. Army, uses a Holley-developed “Roll Control” 
valve in each wing tip, to provide attitude control during 
vertical take-offs and landings and in hovering flight 
maneuvers. 

The new design offers several advantages over existing 
control devices of this type: 

1. Thrust versus valve travel is linear. 

2. Efficiency is comparable to plug nozzles. 

3. Operating forces are very low and uniform, per-' 
mitting direct manual control. 

These characteristics, combined with a high tolerance to 
contamination, make the valve adaptable to a wide variety 
of applications. 

Additional information will be promptly supplied— 
Write— Wire— Phone . . . 


Holley Carburetor Company, Attention: R. S. Fleming. 
Aircraft Division, 11955 E. Nine Mile Road, Warren, Mich. 

T&l/*nhnnn rtatmit — .IFftercnn RmlOOn 
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^ FT IJI AMP has a crimp for 
I I II! coaxial connections 


AMP rolled out all 20 years of its initiative in solderless termination techniques to meet the double chal- 
lenge of coaxial wire termination. The goal: get rid of the solder; get rid of the double danger of burned 
insulation; get rid of the overtime in labor and costs; and measurably increase reliability. 

AMP's new COAXICON* contact line gets rid of the solder. In its place, the COAXICON contact technique 
gives you the fastest, lowest-installed-cost crimped coaxial wire termination available anywhere in the 
industry. 

One crimp does it — one stroke of an AMP tool attaches a COAXICON contact simultaneously to coaxial 
outer braid and inner conductor. 

The COAXICON contact line has remarkable depth, for both single and multiple-connector applications. 
COAXICON contacts will accommodate the popular sizes of coaxial cables from RG 196/U to RG 62/U 
having stranded and solid conductors and have a very low VSWR in the KMC ranges when used with 
cables having a nominal impedance of 50 ohms. 

Invite AMP COAXICON contacts to save you time and money on your specific coaxial application. 


AMP 


INCORPORATED 

HARRISBURG, PA. 
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Thermionic Converter Readied for Space 


By Barry Miller 


Pasadena. Calif.— Experimental solar 

which may lead to livable models capa- 
ble of supplying large amounts of elec- 
trical power for spacecraft operating 
near Mars or Venus is nearing com- 
pletion here. 

The system, called SET (Solar En- 
ergy Thermionic conversion system), is 
being developed for National Aeronau- 
tics and Space Administration’s Jet 
Propulsion Laboratory' by Electro- 
Optical Systems, Inc., under a ST1S.000 
contract awarded last vear (AW Feb. 
20. 1961, p. 31; July ?, p. 67). 

Thcrmo-Elcctron Engineering Corp., 
Waltham. Mass., is a major subcontrac- 
tor. responsible for design and fabrica- 
tion of a thermionic generator for the 

Although it is not eamiarkcd for 
JPL’s Mariner program, or any other 
specific space program, the system was 
conceived and engineered to satisfy 
Bight conditions. Its design falls within 
an envelope of parameters suitable for 
an Atlas-Centaur boosted Mariner 
spacecraft. 

System Components 

The system consists of a five-foot 
diameter’ rigid, lightweight parabolic 
concentrator, a thermionic generator, 
which can be extended from a folded 
position to the concentrator’s focus, 
and auxiliary' equipment. Solar energy 
is collected and concentrated into the 
generator where it heats cathodes of 
cesium vapor thermionic diodes and 
causes them to emit electrons and de- 
liver current to an external load. 

Concentrators of two such systems 
can be folded together, somewhat like 
a clamshell, for storage before use in 
space. Power available from the two 
systems, or modules, would be double 
that of a single system. A typical space 
mission might employ four modules 
with their concentrators in clamshell 
configurations on either side of the 
spacecraft. 

For the JPL program, two concen- 
trators have been completed, tested and 
delivered to JPL by Electro-Optical: the 
thermionic generator is being assembled 
bv Thermo-Electron and will be tested 
by Electro-Optical. 

When fully assembled and tested the 
system is not expected to meet all its 
goals, including over-all system effi- 
ciency and power output, largely be- 
muse of the inability to push thermionic 
diode development far enough to meet 
extremely stringent specifications. The 
specifications for both the concentrator 
and the thermionic converter were 



SOLAR ENERGY THERMIONIC CONVERTER designed to convert sunlight into electrical 
power for a spacecraft operating near Mars employs 5 ft. dia. parabolic mirror (below) which 
focuses sunlight onto cathodes of thermionic diodes. 






SCOPE 

Throughout the spectrum of the 
scientific disciplines the Giannini 
Scientific Companies are making 
major contributions to the 
nation’s vital aerospace 
programs. Major areas of interest 
encompass plasma technology, 
photo data instrumentation, 
electronic communications, 
radar, video techniques, vehicle 
balancing and applied physics. 
The independently operated 
companies are assembled into a 
congruous organization 
coordinated through the 
guidance and long range plan- 
ning of the parent corporation. 
Each company is a recognized 
leader in its field and through its 
relationship with its sister 
companies enjoys a complete 
capability from research through 
manufacturing. 



New lightweight microwave space 
receiver for the K„ Band developed by 
Giannini Research Laboratory has 

Production capability is supplied by 
Hammarlund Manufacturing Co., Inc., 
a finn of more than fifty years' standing 

GIANNINI 

SCIENTIFIC 

CORPORATION 


63 Wall Street, New York 5, N. Y. 
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pegged beyond what had been achieved 
in the past and beyond what some com- 
panies which originally bid for the con- 
tract believed would be possible. 

Nevertheless, when viewed as an 
effort to stretcli the state of the art— 
to rapidly bring thermionic diodes and 

they could be combined into a prac- 
tical, static thermionic conversion sys- 
tem for use in space— notable progress 
lias been made. The concentrators have 
met specifications, and cesium vapor 
diodes of given efficiencies were oper- 
ated for longer periods than had previ- 
ously been reported, according to engi- 
neers at Electro-Optical and Jet Pro- 
pulsion Laboratory. 

Fully assembled, the system will 
weigh 27.5 lb. and probably be capable 
of delivering about 60 watts for a space- 
craft in the vicinity of Mars. This 
compares favorably with approximately 
52 watts available from an equivalent 
weight solar cell array (calculated at 1 .9 
watts/lb. near Mars), although falling 
short of the 135 watt design goal. 
System's Future 

The future of this system, regarded 
as an experimental model of a flight 
prototype, and the pace of its develop- 
ment mav depend partly on the success 
of Mariner R shots later this year. 
Primary electrical power for avionic 


equipment and instruments aboard 
Mariner R spacecraft will be derived 
from solar cell panels, the performance 
of which inav be subject to degradation 
in interplanetary space from solar pro- 
tons. Should this occur, the develop- 
ment of the solar thermionic conversion 
system may be hastened as a potential 
liackup power source. 

Since SET uses solar heat as a source 
of energy, it requires a vehicle which 
can orient, or point, its collector toward 
the sun to an accuracy of plus or minus 
6 minutes. If this accuracy can be 
achieved bv a Mariner 13 vehicle in 
1964. an advanced version of SET 
could be a suitable Mariner 13 experi- 

As fabricated at Electro-Optical, the 
concentrator is an clcctroformed para- 
bolic mirror. 5! ft. in diameter and with 
skin thickness of 10 mils (plus or minus 
J mil). A nickel torus is mounted 
around the facing circumference of the 
mirror for structural rigidity. The 
technique of fabricating the mirror is 
similar to that used by the company 
in making a petal collector for the Air 
Force (AW Aug. 14. p. IS). For flight 
purposes, the torus would be removed 
and backmnnntcd. 

Diameter of the reflective area of the 
mirror is five feet. The two mirrors 
made under JPL contract are. like the 
torus attached tu each, made of nickel 


but have a deposited silver coating with 

The efficiencies of both mirrors were 
measured under cold calorimeter con- 
ditions (with walls of generator cavity 
kept cold to reduce thermal reradiation) 
and were found to exceed the design 
goal of 82.5% for a generator cavity 

Vibration Tests 

One of these mirrors was subjected to 
flight approval vibration tests for Atlas- 
Centaur (vibration from zero to 1,500 
cps.. for example) after which its ef- 
ficiency dropped 1 % but remained 
above the specified level. Efficiency here 
is defined as a measure of the sunlight 
entering the cavity or absorber divided 
by the sunlight striking the reflective 

When the absorber is run at 2.000K. 
its design level, the efficiency will drop 
about 7.2% to a 75% level because of 
cavity reradiation. 

Weight of the concentrator and its 
torus is 19.5 lb., the generator will be 
3.5 lb. and the support arms, which ex- 
tended will hold the generator at the 
mirror’s focus is 4.5 lb., adding up to 
a system total of 27.5 lb. 

There arc three support arms, two of 
which contain an electrical lead from 
the generator to the load while the third 
is a telescoping arm that enables the 



a new system, developed by Fairchild Semicon- 
ductor Division, for the automatic testing of 
transistors, diodes, resistors, capacitors, etc. 
Aerotest’s is the first to be found in an indepen- 
dent testing laboratory. 

Aerotest’s Data Logger offers manufacturers and 
users of electronic components a new testing 
service that can give them performance data 
faster, more reliably and at lower cost. The Data 
Logger can perform 24 different tests at rates of 
up to 825 units per hour with 10 tests on each. 


lerotest 


ORATORIES, INC. 
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ENGINEERING CAPABILITIES IN: 


• CRIMP & SOLDER TECHNIQUES • MICROMINIATURIZATION 

• MATCHED IMPEDANCE ^PRINTED CIRCUIT PLUGS 

• UMBILICALS • PLUGS FOR EXTREME ENVIRONMENTS 

• RACK/PANEL APPLICATIONS #HERMETICS ^MAGNETIC DEVICES 
Whatever your requirements for these and other 

Space Age applications, write to: 


^CANNON 
&. PLUGS 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31 .Calif. 



three to pancake and be held in place 
by a locking device. 

In space, the mirrors arc expected to 
suffer a 1 % per year degradation in ef- 
ficiency as a result of proton erosion and 
collisions with micrometeoroids. 

To achieve its original goal of 153 
watts, with an over-all system efficiency 
of 15%, the thermionic generator 
would have had to operate at a generator 
efficiency of 21%, a figure in excess of 
known thermionic capabilities. The 
generator design requires five series-con- 
nected cesium vapor thermionic diodes, 
each of which was expected to develop 
over one volt and deliver approximately 
26 watts to a load. 

The generator being assembled will 
employ diodes operating at efficiencies 
of roughly 10% or 12% and deliver a 
total of about 60 watts. 

Lifetimes Extended 

Lifetimes of the thermionic diodes 
are being extended by Thermo-Elec- 
tron. Subjected to thermal cycling, one 
diode operated for a total of 960 hr. in 
two separate continuous runs before a 
failure, which Thermo-Electron attri- 
butes to the testing technique, not an 
inherent fault of the diode. Another 
diode has operated for 835 hr. after two 
or three month storage. Company savs 
diode life may be pushed to 10.000 hr. 

A flux control mechanism which can 
control temperatures inside the genera- 
tor cavity to ± 1 % is undergoing pre- 
liminary experiments. A control device 
of this type is necessary to maintain the 
temperature of the emitters within the 
cavity at a constant temperature over 
the wide variation in intensity of solar 
energy on a planetary mission. The flax 
control has flaps which will open and 
close as a function of the solar energy 

The generator radiators are shielded 
from the sun by a sun shade to prevent 
them from being heated. 

Three Requirements 

To perform successfully in space, the 
solar thermionic converter must have 
three important requirements satisfied. 
These arc: 

• Pointing accuracy. Spacecraft must be 
capable of orienting the collector to- 
ward the sun. for this system to an ac- 
curacy of plus or minus 6 min. 

• Cesium control. Cesium supply for 
the diodes, which lowers cathode work 
function, should be at controlled tem- 

• Solar flux control. 

In a system of this type, there are 
several types of energy losses. These in- 
clude cnergv absorbed bv the reflector 
(reflective loss). energy lost due to 
geometric imperfections of the collector 
(geometric loss), rcradiation from the 
cavity absorber and losses associated 
with the generator. The choice of carats* 


aperture si/c is a tradeoff of some of 
these losses to the extent that rcradia- 
tion is minimized as the hole is made 
smaller and geometric losses can be 
cased as the hole is made larger to 
capture more reflected energy. 

The relative magnitude of these 
losses is indicated by the system speci- 
fications which permitted a mirror ab- 
sorber efficiency (sunlight into the cavity 
less thermal rcradiation all divided by 
sunlight on reflective surface) of 73% 
and a generator efficiency (electrical 
power output divided by sunlight into 
the cavitv less thermal reradiation) of 
21% to give over-all svstem efficient 
of 13%. 
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►Ballistic Missile Radar Cross Sec- 
tions— Air Force’s Ballistic Systems Di- 
vision will brief industry Apr. 19 on an 
upcoming program to determine radar 
cross sections of a large number of re- 
entry body shapes. The program will be 
handled out or the Nike Zeus support 
branch of the re-entry vehicles dircc- 

► Traveling Wave Masers for Space 
Tracking— Three broad-band, low-noise 
traveling wave masers will be fabricated 
for Jet Propulsion Laboratory by Micro- 
wave Electronics Corp.. Palo Alto. 


Calif. Tlie masers will be used to in- 
crease sensitivity of |PL's Deep Space 
Instrumentation Facility receivers. 

► Avionics Companies Shun Comsat 
Study— A number of aerospace and 
avionics companies, active in current 
government - funded communications 
programs and other satellite efforts, have 
declined to bid on an 18-month Army 
Signal Corps communication satellite 
program originating at Ft. Monmouth, 
N. J. The study is to cover every type 
of communication satellite, active and 
passive, high and low altitude*. Feeling 
among many companies which might 
normally be expected to bid but which 
have declined to do so is that the 
study is arriving too late to have prac- 
tical meaning for comsat programs. 

► USSR Cites Science Coordination 
Problems— Recent Soviet scientific jour- 
nal concedes that there is a certain 
amount of duplication ( parallelism ) 
going on in Soviet laboratories and it 
calls for its elimination and the combi- 
nation of scientific research with pro- 
duction. The article says there arc now 
about 140,000 scientists and technicians 
employed in about 2.000 scientific re- 
search organizations in the Soviet 
Union. English translation, entitled 
“New Problems in the Coordination of 
Scientific Research Work,” identified 
62-11103, can be obtained for 30 cents 
from Office of Technical Services, Com- 
merce Dept., Washington 25. 
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Stepping devices from A. W. Haydon Co. can do wonderful things to pulses 
... with pulses.. -and for pulses. For instance, one precision gated stepping 
switch acts as a pulse divider for a random or variable pulse source— or as 
a frequency divider if the pulse source is constant. Another works in con- 
junction with pulses, supplying single or multiple switch closures with an 
accuracy virtually equal to that of the pulse source itself. Still a third will 
count a predetermined number of pulses, rotate a stepper switch, return 
the counter to 000, and cut off the pulse source. ■ The remote positioning 
device illustrated is but one of A. W. Haydon Company’s fancy steppers. 
Here a precision gated stepper switch has been coupled to a synchro trans- 
former. Similarly, precise angular positioning of rotary components such as 
potentiometers, dials and indicators can be controlled. Based only on the 
number of pulses received (not incremental changes in voltage or phase 
angle), it will hold a set position whether power is on or off. and will home 
the synchro to the zero reference on demand— ready to accept another 

linkage, contacts or other mechanical crutches are used. Their power con- 
sumption is low. accuracy is extremely high. ■ Send for technical brochure 
SP9-1 and find out more about pulse driven steppers and their application. 

KH AUfU 

,lilp rtlWn COMPANY 

I | 1 I 222 North Elm Street, Waterbury 20, Connecticut 


NEW AVIONIC 
PRODUCTS 



• Infrared detector for use in 2 to 14 
micron region has peak sensitivity at 1 0 
microns, employs mercury doped ger- 
manium crystal. When operated at a 
temperature of 5SK, detector has peak 
specific detectivity of 3x10'" cm/watt, 
according to manufacturer. Martin Co., 
Electronic Svstems and Products Div., 
Baltimore, Md. 



• Thin film memory, type BIP-1001, 
with capacity of 3.072 hits, has a cycle 
time of onlv 0.2 microseconds, making 
it suitable for high-speed storage. The 
new 5 me. thin film plane can be driven 
by single polarity pulses. Price is SI, 300. 
Manufacturer: Burroughs Corp.. Elec- 
tronic Components Div., Plainfield. N.J. 



• Wideband traveling wave tube, Type 
L-3711, provides 36 db. minimum small- 
signal gain in the 4 to S kmc. band. The 
tube measures 12i in. long and 3 in. 
in diameter, weighs 21 oz., uses all 
metal-ceramic construction. Manufac- 
turer: Litton Industries, Electron Tube 
Division, San Carlos, Calif. 
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Si«H 


■ This Astrodata differential amplifier. . . 

RECOVERS FROM 

500 % 

OVERLOAD 

IN 300 MICROSECONDS!* 


The TDA-875 differential and floating amplifier is not affected by accidental 
overloading. No other solid-state, dual mode amplifier has such extremely fast 
overload recovery. Accurate measurements are assured when the amplifier's 
input is switched from an overloaded channel to the next channel. No damage 
results from sustained application of up to 10 volts across input terminals or 
from sustained short circuit; output in both modes is unconditionally short 
circuit proof. Delicate recording equipment is protected because output voltage 
is clamped at ±13 volts regardless of input overload. 

-i* 125 microseconds in the floating mode! 


these features, too ... * lOOO megohms input to output isolation at 60 cps; 100 meg- 
ohms input resistance * 140 db common mode rejection at dc *300 volts common mode 
level range * Bandwidth unaffected by gain setting * Drift less than 2 microvolts per week 
* Noise less than 2 microvolts dc to 20 cps * Built-in power supply (117-volt, 50-400 cps 
line, 15 watts) * Chopper-drive circuits included with each amplifier. 



applications . . . Model TDA 875 amplifies low-level 
signals from strain gauges, thermocouples and resistive 
transducers for accurate measurement of: * Tempera- 
ture, pressure, thrust, strain and flow * Critical voltages 
in missile checkout systems * Parameter changes from 
supersonic wind-tunnel models * Transient data from 
within nuclear reactors * Temperatures from test-satel- 
lites in high vacuum orbital simulators * Strains produced 
in metals by radical temperature changes Structural 
deflections created by airframe load tests * Multi-channel 
systems using low-level or high-level multiplexing. 

Ask your Astrodata engineering representative to dem- 
onstrate this amplifier. For detailed technical information, 
request Bulletin 875. Write us at 240 E. Palais Road. 
Anaheim. California, PRospect 2-1000. 


ASTRODATA ISTC. 

Successors to Epsco-West 


ANAHEIM, CALIFORNIA 


MANAGEMENT 


Federal Role in Aerospace Labor Studied 


By Russell Hawkes 

Los Angeles— Representatives of both 
aerospace industry management and the 
labor unions functioning within the in- 
dustry are closely scrutinizing the role 
of government in labor negotiations 
this year, according to an Aviation 
Week poll which included industry 
executives, union leaders and outside 
labor experts. 

Consensus view is that growing dis- 
satisfaction with the unofficial influ- 
ence of Defense Department and 
National Aeronautics and Space Ad- 
ministration upon collective bargaining 
may make this an open issue of great 
importance this year. Counterpoint to 
this is the national International Assn, 
of Machinists-Unitcd Auto Workers 
program to induce government to 
guarantee proposed employment secu- 
rity measures. 

Union demands for severance pay 
and increased supplemental benefits 
were major issues in the recent failure 
of I AM Lodge 19S7 and Republic Avia- 
tion Corp. officials to agree on a new 
contract at the Long Island, N. Y„ 
plant. About 9,000 production workers 
struck at Republic on Apr. 1 when ne- 
gotiations reached a stalemate (AW 
Apr. 9, p. 37). 

All union leaders and many of the 
company officials canvassed said the 
contracting agencies sometimes use 
their control over the rcimbursability 
of additional costs on defense and space 
contracts to determine the settlement 
of key points in labor-management 
bargaining. IAM President A1 Hayes 
said that his union is prepared to make 

ing agencies a high priority issue if 
there is evidence of it in 1962 bargain- 

slaves said the government is violat- 
ing the intention of -the Taft-Hartley 
Act by denying to management repre- 
sentatives the freedom to bargain in 
good faith when a contracting agency 
rules on the allowability of additional 
costs resulting from collective bargain- 
ing. He said that in some cases, com- 
panies have used the uncertain allow- 
ability of additional labor costs as a 
mere excuse to oppose union proposals 
but in many other cases they have been 
genuinely bound by cost restrictions 
imposed by defense agencies. 

Also for the record, UAW Vice 
President Leonard Woodcock said that 
if contracting agencies of the govern- 
ment do not withdraw their influence 
upon labor-management bargaining, ac- 


tion must be taken to make them a for- 
mal party to negotiations. The industry 
spokesmen were unanimously opposed 
to making the government take sides at 
the bargaining table. 

Fundamental issue appears to be an 
unresolved conflict between the Taft- 
Hartley Act and the basic government 
procurement laws. None of the sources 
contacted had any suggestions about 
how military procurement officers can 
meet the requirement that they decide 
on the rcimbursability of costs on 
certain contracts without also influ- 
encing company-union contracts. A 
union official said the detailed mechan- 
ics of government contracting arc not 
a proper subject for organized labor 
to make recommendations upon. Labor 
Secretary Arthur Goldberg has estab- 
lished an inter-department government 
task force to study the problem. 

Defense Department plans to pay 
United Aircraft Corp. $7.5 million to 
cover strike costs are being cited by 
union officials as another example of 
intervention by a contracting agency. 
Since the strike cost payment is being 
regarded as an allowable cost increase, 
the unions arc construing it as an argu- 
ment that the government must also 
regard union gains in collective bargain- 
ing as allowable costs. 

They claim that government buys 
90% of the output of the aerospace in- 
dustry and supplies over half its equip- 
ment and facilities, therefore it has a 
special responsibility for the security of 
aerospace employes. 

At a recent aerospace industry-labor 
conference sponsored by Douglas Air- 
craft Co. to discuss the general back- 
ground of future industry-labor prob- 
lems, U. S. labor agencies were invited 
to participate but military 1 representa- 
tives were specifically excluded. One 


TRW Earnings Drop 

Thompson Ramo Wooldridge, Inc., 
reported net earnings of S6.459.000 in 
1961 on sales of $409,077, 000-a de- 
crease from 1960 net earnings of $10,- 
177.000 on $420,421,000 sales. Net in- 
come per common share outstanding in 
1961 was $1.88 compared with $3.13 
for the previous year. 

Board Chainnan J. D. Wright attribu- 
ted the decline in earnings to unexpected 
problems in the company’s electronics 
area, including cutbacks in Minutcman 
ICBM diode orders and terminated or re- 
duced funding of several military elec- 
tronics contracts. 


labor relations expert said, “If military 
procurement people had attended, the 
unions would have cut them to ribbons 
and the peaceful nature of the confer- 
ence would have been ruined." The 
conference was similar to a type of 
round-table meeting proposed by Presi- 
dent Kennedy to enable labor and man- 
agement to find areas of general agree- 
ment and compromise. 

Some observers believed the Douglas 
conference was intended to forestall gov- 
ernment initiation of conferences which 
would have compulsion overtones. 
Douglas is likely to sponsor similar con- 
ferences in the future but most inter- 
viewees agreed that the usefulness of 
such conferences is compromised when 
they are sponsored by a single private 
company'. No major systems contractor 
from outside the Los Angeles area at- 
tended. though a number of important 
subcontractors from the East Coast were 
represented. 

The role of government acting 
through its labor agencies was the sub- 
ject of speculation among the industry 
and labor representatives questioned by 
Aviation Week. The governments 
major role in recent steel industry nego- 
tiations has been carefully noted by 
aerospace industry and labor officials. 
The government’s strong influence in 
settlement of the steel industry dispute 
indicates that it will also figure heavily 
in negotiations within the aerospace 
industrv as contracts come up for re- 
newal (AW Feb. 19, p. 33). 

Several company industrial relations 
officers say they will watch labor con- 
tract negotiations at ballistic missile 
sites for an indication of Administration 
attitude as well as for direct repercus- 
sions at the home plants of the missile 
contractors. To halt jurisdictional strife 
between unions employed on the missile 
sites last year, the government organ- 
ized “Missile Sites Committees” at each 
site which are made up of labor, man- 
agement, and public representatives. 

The committees arc directed to pre- 
vent stoppages by the voluntary action 
of the participants and have no power 
to compel obedience. But unlike the 
Federal Mediation and Conciliation 
Service which can act only as an aid 
to communication between the parties, 
the committees can bring some pressure 
to bear in favor of a specific solution. 
Union officials and FMCS mediators say 
there is no plan to call the committees 
into contract negotiations. However, if 
a dispute should arise it is quite likely 
to be done. 

Labor and industry officials cautiously 
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In Minuteman second stage 


i Titanium j rocket case reduces weight 30%, 
boosts rigidity and reliability 


Aerojet General Corporation has selected 
titanium for second stage Minuteman 
rocket motor cases as the fastest, most 
economical and reliable way of reducing 
the inert weight of this massive part. 

Light-weight titanium (density 0.163 
Ib./cu. in.) can be used in section sizes 
which prevent buckling failures. To 
achieve equal buckling resistance, use of 
steel would impose a 30% weight penalty. 

Titanium is immune to atmospheric 
corrosion. 

High strength-to-weight. Titanium al- 
loy grade Ti-6A!-4V is heat treatable to 
160.000 psi tensile strength, with elon- 
gation in the range of 10 to 15%. Its 
weldability and total reliability is demon- 
strated both in elevated temperature ap- 
plications (including 7000 jet engines) 
and cryogenic temperature applications 
(including 4000 pressure vessels). 


Applicable to current programs... 

Ample titanium mill capacity and the 

handling this grade guarantee a steady 
supply of parts should the program be 
accelerated. Since steel tooling and test- 
ing technologies are largely applicable, 
titanium has been introduced into the 
Minuteman program with no schedul- 
ing penalties. 

Decreasing cost. The completed tita- 
nium cases cost slightly more than the 
alternate steel versions — but the differ- 
ential vanishes under the impact of the 
30 percent weight reduction titanium 
provides. 

Ease of fabrication. Titanium is not as 
sensitive to weld porosity as steel. There 
is no need for pre- or post-heating of 
the titanium weld area. 


How to use TIV1CA information re- 
sources ... if you need information 
on titanium fabrication techniques or 
competent fabricators, write TMCA’s 
Technical Service Department. Titanium 
can solve your weight problems. 


TIMET^ 


TITANIUM METALS 
CORPORATION OF AMERICA 

HEW YORK ■ CLEVELAND ■ CHICAGO ■ DALLAS ■ LOS ANGELES 


predicted a year of lalrar peace in the 
aerospace industry: however, govern- 
ment labor officials questioned by Avia- 
tion Week disagreed. They predict dif- 
ficult negotiations and possibly strikes 
but refuse to discuss what action they 
might take if work stoppages threaten. 
Those who anticipate easy negotia- 

the aerospace industry have grown 
steadily more placid in recent years and 
the obvious national interest in defense 
and space is causing pressure in favor 
of peaceful settlement. A management 
official said both the IAM-UAW pro- 

t ram and industry programs appear 
road enough to leave ample room for 
negotiation. However, some specific 
demands will remain veiled until bar- 
gaining begins for tactical reasons. Ab- 
sence of a big national issue may make 
purely local issues the hardest to solve. 
Continuing drive for union shops could 
be a big national issue but at present 
it appears to be a secondarv objective 
for IAM and UAW. 

Woodcock conceded that declining 
union membership is reducing the raw 
power that organized later brings to 
the bargaining table. In some important 
aerospace industry jurisdictions, only 
40 % of eligible employes belong to the 
union. Since 1956, white collar work- 
ers. who have proven hard to unionize, 
have outnumbered blue collar work- 
ers in U. S. industry and the disparity 
is growing larger because of advancing 
technology which is most evident in the 
aerospace business. This may account, 
in part, for the growing tractability of 
aerospace unions. 

The joint industry-wide program of 
the unions stresses protection of work- 
ers against unemployment due to local 
fluctuations in the business volume of 
aircraft, missile, and space firms. The 
unions are asking for industry-wide 
Supplemental Unemployment Benefits 
(SUB) which would guarantee a laid-off 
worker a cushion of 60-70% of his 
previous take-home pay to continue for 
a period to be settled by negotiation. 

A union official said this was the orig- 
inal level of basic unemployment bene- 
fits established during the Roosevelt 
Administration but he said the actual 
percentage value of these had decreased 
over the years. An alternative objective 
is an industry-wide fund to be estab- 
lished by uniform contributions from 
employers for the purpose of providing 
cash benefits to unemployed aerospace 
workers. Government woidd be asked 
to reimburse payments out of the fund 
or insure it in an arrangement analogous 
to the insurance of bank deposits by the 
Federal Deposit Insurance Corp. There 
is general agreement that the plans arc 
too big to be run without government 
participation. Industry representatives 
are firmly opposed to the proposals and 
a union leader admits that they arc "a 



A4D-5 Carries Two Bullpups, 18 Bombs 

Navy Douglas A4D-5 Skyhawk attack aircraft's armament consists of two Martin BuUpup A 
air-to-snrfacc missiles mounted outboard under the wings, 12 bombs weighing 250 lb. 
each, mounted on multiple racks midwing, and six 500-lb. bombs carried under the belly. 
The AID- 5 lias five extern 1 store itt 1 c t com) red til tl ree tt el e t points 
on earlier Skvhawks. Radome has been extended 13 in., increasing over-all length of the 
aircraft to 42 ft. 10 in. Posverplant is a Pratt & Whitney |52 turbojet rated at 7.500 lb. 
thrust. The A4D-5 is being assembled at Douglas' Long Beach, Calif., plant. 


long-term proposition with only a mod- 
erate chance of being accepted this 
year." Prosperous aerospace compa- 
nies arc unwilling to assist less success- 
ful competitors and say the plans arc 
too unwieldy to be possible. 

IAM and UAW leaders are discussing 
other job security measures including 
an employment pool of laid-off aero- 
space workers who would have priority 
rights to any new jobs created in the 
industry by redistribution of govern- 
ment business according to geography 
or the needs of private industry. As 
an aid to mobility of labor, they favor 
government payment of transfer ex- 
penses. including per diem between jobs. 

An industry labor relations executive 
said adoption of the IAM-UAW job 
security ideas could be a step toward a 
massive federal program to relieve the 
long-term rise in unemployment due to 
automation and other factors. A more 
obvious precedent is the three-vear pro- 
gram now before Congress to retrain 
680.000 unemployed workers for new 
jobs. Aerospace industry spokesmen 
questioned were all pessimistic about 
the outcome of any large-scale federal 
program to retrain jobless workers in 
higher skills required by the advance of 
technology. One said, "philosophically, 
the idea of retraining and relocation to 
cope with automation and higher tech- 
nology is excellent, but even assuming 
a large number of workers with ade- 
quate talent, it may take four or five 
years to raise an unskilled man to a new. 


wage increases to lie asKcu mis year 
are based on the Administration esti- 
mate that in the total economy, worker 
productivity is rising at the rate of 
about 3% per year. Organized labor 
contends that wages should match this 
increase. First bargaining demands in 
the aerospace industry will be larger 


than this because unions say that wages 
in the aerospace industry arc lagging 
behind the upward trend of wages in 
other industries. 

Demand for a union shop will again 
be part of the national union program 
but the prospects of acceptance are 
slight. There will also be continuing 
pressure from each union to prevent 
each company from subcontracting work 
to firms outside the jurisdiction of the 
union certified to the prime contractor. 

Justification for this position is that 
if National Labor Relations Board cer- 
tifies an industrial union to represent 
all workers doing production and main- 
tenance work for a company, subcon- 
tracting outside union jurisdiction is 
a violation of the certification. How- 
ever, government contracts often specify 
that a certain part of the value of each 
contract must be subcontracted. A 
company industrial relations expert 
argued that his company must do some 
subcontracting when work volume ex- 
ceeds a certain level to smooth out 
peaks and troughs in the size of the 
work fora- and the amount of tooling. 

Long-standing effort by labor to syn- 
chronize contract dates and issues so as 
to deal with the aerospace industry as 
a single national entity has been largely 
frustrated so far by widely variable bar- 
gaining patterns resulting from the dif- 
fering levels of prosperity enjoyed by 
aerospace companies, the presence of 
trade and craft unions in some shops, 
differing mixtures of government and 
commercial business, and regional varia- 
tions in the later market. However, 
labor contract renewal dates for many 
major airframe companies. Boeing. Gen- 
eral Dynamics. North American. Doug- 
las. Lockheed, and United Aircraft, 
along with some other important aero- 
space companies arc beginning to clus- 
ter in the months of June and July. 
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Army Changes to Cut Weapon Lead Time 


By James D. Hendricks 

New York— Reorganization to central- 
ize and streamline Army's research, 
development, procurement and logistics 
activities is proceeding toward comple- 
tion by July, 1963. 

Materiel Development and Logistics 
Command (MDLC), a major new com- 
mand emerging from the reorganization, 
will be activated by the end of 1962. 
Ultimately, it will control about S4 
billion annually in research and develop- 
ment and procurement funds, according 
to Lt. Cen. David W. Traub. Army 
comptroller, who is directing the entire 
revamping program. 

Traub discussed the reorganization 
plan (AW Jan. 22. p. 34; Mar. 12. 
p. 78) at a recent meeting here of the 
National Security Industrial Assn. lie 
stressed that although the reorganiza- 
tion is not aimed initially at saving 
personnel or funds, such savings un- 
doubtedly will be realized in the future 
as the new structure's impact is felt. 
Lead Time Reduction 

He added that the reorganization 
probably will result also in significant 
reduction in lead time necessary to 
develop, test and produce new weapon 
systems and bring them to operational 
status. The average Army lead time in 
weapon systems developed now is 
about 10 years, the general said. 

The realignment abolishes or radi- 
cally alters the roles and status of most 
of the Army's long-established technical 
services— an attempt to eliminate dupli- 
cation, consolidate responsibilities and 
otherwise improve the serv ice's proce- 
dures for research, hardware develop- 
ment, procurement and personnel man- 

Traub credited the technical services 
with molding the present U.S. Army 
into the world's finest, but he added 


that "modern technology and high 
cost and complexity of equipment have 
strained the ability of our current organ- 
ization to do the job in the most effi- 

Tlie Annv reorganization is similar 
in some respects to the Air Force’s move 
last year in creating Systems Command 
and Logistics Command, but it seeks 
an even greater degree of centralization, 
Traub said. 

Traub said that the reorganization 
will not significantly affect activities at 
lower Army echelons, such as arsenals, 
laboratories, test ranges, depots and in- 
stallations. Primary effort is directed 
at realigning Headquarters. Depart- 
ment of the Annv and other top staff 
structures to gain tighter control and 
more simplified management of R&D, 
procurement, training and some support 

Headquarters for MDLC and Army 
Combat Development Command 
(ACDC). another major organization 
which will be activated this year, prob- 
ably will both be located in the Wash- 
ington. D. C. area. "I feel strongly that 
MDLC headquarters should be in 
Washington itself," Traub said. 

Maj. Gen. Frank S. Besson Jr., now 
Chief of Transportation, has been 
named to assume command of MDLC 
and has been nominated for a third star. 
Traub said the Annv hopes eventually 
to make the MDLC commander's post 
a four-star billet. Lt. Gen. John P. 
Daley, presently deputy commanding 
general for development of Continental 
Army Command (CONARC), has been 
selected to take over ACDC. 

Discussing MDLC's functions in de- 
tail. Traub said the new command will 
consist of five industry-oriented sub- 
commands which will control all whole- 
sale level R&'D. procurement and pro- 
duction. These sub-commands will di- 
rect their attention to weapons and 


mobility functions, rather than specific 
commodity assignments. 

A test and evaluation agency will be 
activated within MDLC to integrate all 
activities of test units now assigned to 
CONARC and the old technical serv- 
ices. The new agency will combine en- 
gineering and service testing wherever 
feasible to reduce requirements for lat- 
eral coordination and thereby cut devel- 
opment lead time. 

MDLC also will include a supply 
and maintenance command responsible 
for delivery of hardware to Army instal- 
lations in the U. S. and overseas. 

ACDC will consist of all combat re- 
search and development agencies now 
under CONARC. certain technical and 
administrative sendees and other re- 
lated Department of the Army and De- 
fense Department agencies. 

CONARC Status 

CONARC will continue as the major 
command of Headquarters, Department 
of the Army and will inherit responsi- 
bility for training all personnel and 
units within the U.S. CONARC will 
gain control of three major installations 
(Ft. Eustis. Ft. Belvoir and Ft. Lee), 
three training centers and 17 Army 
schools. It will lose responsibility for 
combat development programs and doc- 
trine development to ACDC and sen- 
ice testing of materiel to MDLC's test 
and evaluation agency. 

At general staff level, an Office of 
Personnel Operations will be estab- 
lished to integrate personnel manage- 
ment activities now performed bv vari- 
ous staff agencies. A director of pro- 
grams will be assigned in the Office of 
the Chief of Stall to implement more 
positive direction of programs and to 
strengthen coordination and control. 

The Chemical Corps and Ordnance 
Corps, two traditional technical serv- 
ices, have been abolished in the reor- 
ganization plan, and a third, the Quar- 
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When Atlantic Research Corporation was founded in 
1949, its laboratories were an old warehouse, its staff 
consisted of the two founders, and its first year’s sales 
were $44,675. Today the company has 250,000 sq. ft. 
under roof in Alexandria, plus plants at Gainesville, Va., 
and elsewhere . . . employs nearly 1,800 people . . . 
predicts 1962 sales of $36,000,000, making it the largest 
independent research and development organization in the 
Washington, D. C., area. 

Company officials praise the cultural “climate,” the 
availability of housing, and the nearness of Chesapeake Bay 
— all of which are attractive to scientific and technical per- 
sonnel. Since much of their work is in rocket fuel, the prox 
imity to Washington and to the NASA base at Wallop' 
Island, Virginia, is very advantageous. Find out 
about the research and production advantages of 
Virginia. Phone, wire or write . . . 

VIRGINIA DEPT. OF CONSERVATION 
AND ECONOMIC DEVELOPMENT 

C. M. Nicholson, Jr., Commissioner 
Division of Industrial Development and Planning 
Room 803- AW , State Office Budding, 

, Richmond 19, Virginia 

Phone; Milton 4-4111, Ext. 2255 



ADEL HANDSIZED PUMP DELIVERS 1 GPM AT 18 PSI 





ENGINEERS 

now is the time to plan your move SOV7TH 


Spring has "busted out all over”— just another variation in the 
continuously pleasant phases of the exceptionally fine year-round 
Georgia climate. But — a fine time to plan your move South. Our 
recent surveys indicate that 69% of Engineers stress pleasant 
living conditions as one big reason for changing locations. As- 
suredly — Georgia living conditions approach being "the greatest.” 

Write to: Hugh L. Gordon, Professional Employment Manager, Lockheed-Georgia 
Company, 834 West Peachtree St., Atlanta 8, Georgia. An equal opportunity employer. 
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$15.5 Million Marked 
By DOD for Rand Gorp. 

Washington — Defense Department 
has earmarked SI 5.5 million for con- 
tracts with the non-profit Rand Corp. 
in the Fiscal 1963 budget, according to 
testimony before the House Appropria- 
tions Armed Services Subcommittee re- 
leased last week. 

Of the total, SI 2 million is from Air 
Force. S2.7 million from Advanced Re- 
search Projects Agency and SSOO.OOO 
from Assistant Secretary of Defense- 
Comptroller. 

Annual salaries of Rand officers were 
listed as: F. R. Collbohm, president. 
S 50.000; J, R. Goldstein, vice president. 
S43.000; L. I. Henderson, vice presi- 
dent. S 36.000; J. S. King, treasurer. 
527,000: and S. P. Jeffries, secretary, 

527.000. The average salary of Rand's 
total 1.142 employes is 59,646. 

The average salaries of the 515 em- 
ployes below the top officer bracket 
were given as: 33 senior scientific super- 
visors and staff scientists. 524.855; 12 
senior executive and administrative per- 
sonnel, S19.792; 48 group heads and 
senior project leaders, SI 8,261; 141 other 
scientific and administrative personnel, 
517.638: 281 other scientific and ad- 
ministrative personnel. 511.060. 

The first Rand contract for work for 
the comptroller. Charles J. Mitch, in 
the field of budget management, was 
let late in Fiscal 1961 and amounted to 

5125.000. The Fiscal 1962 contract 
amounted to $985,100. Hitch served 
as chief of Rand's economics division 
before becoming an assistant secretary 
of defense, it was noted. 

Other contracts with advisory organi- 
zations programed by the Office of the 
Secretary of Defense for Fiscal 1963; 

• Institute for Defense Analyses, 53.5 
million, for evaluation of weapon sys- 
tems and war gaming. The contract 
totaled S2.5 million for Fiscal 1961 and 
53.5 million for Fiscal 1962. 

• Logistics Management Institute, SI. 5 
million, for procurement and logistics 
studies. Organized last October by Sec- 
retary of Defense Robert S. McNamara 
(AW Oet. 9. p. 291. the Institute was 
awarded 5600.000 for Fiscal 1962. 

• Operations Research, Inc., 5250.000. 
for technical assistance on Titan 3. Fis- 
cal 1962 contract was for 5245,860. 

• Management Control Systems. Inc., 

51 80.000. for studies of defense con- 
tractors' planning report system. 

• Stanford Research Institute, 5200,000, 
for studies in programing, budgeting. 

Salaries of the officers of Institute of 
Defense Analyses were listed as: Garri- 
son Norton, president, S39.00Q: Richard 
M. Bissell, executive vice president, 
S3S.040: Keith A. Brueckner. vice presi- 
dent and director of research. S3S.404; 
D. II. Gould, executive officer, 520.520. 
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An astute mathematician drives 21 miles round trip to work each 
day. On the way he passes a gas station which advertises free gas 
if the price at which the pump stops when filling the tank consists 
of repetitive digits, i.e. $1.11, $2.22, S3.33 . . . $9.99. Gas costs 
30c per gallon and our mathematician knows his car delivers 
exactly 15 miles per gallon. Considering no additional driving, 
he computes that once he fills his gas tank at the station he can 
get all his gas free. The station is an integral number of miles 
from his home. Where is it with respect to his home? 

-Contributed 

Have you experience in the design and development of inertial 
guidance systems? If you've been looking for the freedom to turn 
your ideas into functioning systems, apply at our Guidance and 
Control Systems Division. Be knowledgeable about sub-miniature 
electro-mechanical devices, transistorized circuitry and/or com- 
puting techniques when you talk to Mr. Don Krause. It helps. 
answer to last week's problem: It started snowing at 
11:30 EM. 

An Equal Opportunity Employer | 

m LITTON SYSTEMS, INC. 

Guidance and Control Systems Division \ 

Woodland Hills, California @ 



• Aerodynamicist 


• Engineer with interest in 
dynamics, vibrations and 
aeroelasticity 


• Performance Engineer for 
evaluation of V/STOL 
systems . . . 


United 

fiircraft 


Research Laboratories 


AVIATION WEEK 


SPACE TECHNOLOGY, 


ril 16, 1962 
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Problem for you: 


Soft land 
this vehicle on 
the moon 


This spacecraft is SURVEYOR, one of the many important pro- 
jects now under way at Hughes. It will “soft” land on the moon 
sometime in 1963. Its mission: to pierce and analyze the moon's 
surface; to transmit back to earth high quality television pictures; 
and to measure the moon’s magnetic and radiation characteristics. 
To accomplish these demanding objectives, Project Surveyor re- 
quires the talents of many imaginative junior and senior engineers 
and physicists to augment its outstanding staff. A degree from an 
accredited university and U.S. citizenship are required. Experience 
in Aerospace Vehicles is preferred but not necessary. A few of the 
openings include : 


CONTROLS ENGINEERS. Concerns 


satellites, radar trac 
control systems, cor 


king, control circuit 
on networks and c< 


CIRCUIT DESIGNERS. Involves 
analysis and synthesis ol systems for: tele- 
metering and command circuits for space 
vehicles, high efficiency power supplies 
for airborne and space electronic systems, 
space command, space television, guid- 
ance and control systems, and many others. 


INFRARED SPECIALISTS. To 

perform systems analysis and preliminary 
design in infrared activities for satellite de- 
tection and identification, air-to-air missiles, 
AICBM, infrared range measurement, air- 
to-air detection search sets, optical sys- 
tems. detection cryogenics and others. 
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ENGINEERS GAIN A NEW PERSPECTIVE AT AC 

AC, the Electronics Division of General Motors, has made a distinct contribution to technological 
advancement in the Field of low-altitude aircraft operation. You, too, can develop and improve 
your career in the areas of guidance and navigation if you are an Electrical Engineer, 

Mechanical Engineer, Physicist or Mathematician. Current projects include: Integration and 
Engineering of the AN/ASO-48 Weapon System for the B-52C4D aircraft, Inertial Guidance 
Systems for the Titan II, and the development of a Stellar Inertial Guidance System for 
advanced missiles. If you have related experience and are interested in any of 
the following positions, please contact Mr. G. R. Raasch, Director of Scientific and Professional 
Employment, Dept. 5753, 7929 South Howell, Milwaukee 1, Wisconsin. 

MILWAUKEE Weapon Systems Program Engineers • Radar Design and Development Engineers e Radar Systems Engineers • Radar 

Test Engineers • Reliability Program^ Engineers .Field Service Engineers • Electromagnetic Engineers .Supplier Contact 




Prepared to Give Insight Into the Scope of R&D 
tony at Allegany Ballistics Laboratory 




Searchlight Section 

Let Us Move 

FOR SALE 

IMMEDIATE DELIVERY 

DC4-E S 1 25,000 

iSliMI 

CW20T $55,000 

SAFE SWIFT SURE 

National Trailer 

Tulsa, Okla. 

Esse 



L A T I 


FOR SALE OR LEASE! 
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EMPLOYMENT 

OPPORTUNITIES 
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A New Multi-Million Dollar 
Research Facility Constructed 
by General Electric's 
Advanced Electronics Center 
at Cornell University 

i&tr£X&iSttsBS': 



GENERAL! 


ELECTRIC 




GARRETT-AIRESEARCH 

has immediate openings 
for work on 

ENVIRONMENTAL 

SYSTEMS 

For major programs now under way, including project Apollo 
environmental system, AiResearch immediately needs pre- 
liminary design, creative board-type designers and hardware 
development engineers at all levels, with backgrounds in the 
following disciplines: 



Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


Digest of Programs 
and Opportunities 
Available Now at 


General Electric 
in Pittsfield, Mass. 





Pittsfield, Mass. 


Here is an opportunity to participate in a major expansion 
of a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B.S. and up. 
Garrett is an “equal opportunity” employer. 

Please send complete resume to Mr. Tom Watson, Dept. 2 

H AIRESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, Calilornia 
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AVIATION 





LETTERS 



HIGHEST ACCURACY 



PRECISION COMPUTING RESOLVERS 


IN 

PRODUCTION 

QUANTITIES 


Occasionally we see advertised rotating components 
of fantastic accuracy. Sure, we make these hand built 
units too. But they are usually very expensive, of a 
large size, and you get delivery a few units at a time. 


Two modern rotary components facilities (Clifton 
Heights, Pa. and Colorado Springs, 
Colo.) assure deliveries in 45 days on 
mv/voi input quantity orders. Samples from the 

shelf immediately. 


CPPC will sell 


you 1000 (or 10,000) of these Size 11 
Precision Computing Resolvers, holding 
the very high accuracies shown on 
this page, and at a price which will 
surprise you. If you know the rotary 
components market, you know that 
we have been able to substantially 
lower traditional prices in the past. 


TRANSFORMATION RATIO 
96.9% did not exceed 1% leleronce 


Telephone area 215 MAdison 2-1000 
or our representatives. 


CLIFTON PRECISION PRODUCTS CO.. INC. 


IT 


CLIFTON HEIGHTS. PA. 



TOWER WITH 55-FT. RADOME (ABOVE) HOUSES NEW FPS-26 RADAR (BELOW) 


New sentry guards more sky 

Supersensitive radar is now on duty with the 
North American Defense Command. It can pin- ML H 
point the height of planes in any weather while 
they're hundreds of miles from our shores. Pro- - 1 

ducing this height finder required advanced ® 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINE 
OF RACE. CREED. COLOR OR NATIONAL ORIGIN ... WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVENUE. NEW YORK 17. NEW YORK 


capabilities in both electronics and structures. 
These capabilities were provided by two divisions 
of the Avco Corporation, working as a design 
and production team . . .Avco’s Electronics and 
Ordnance Division, and Avco’s Nashville Division. 


...REGARDLESS 



